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Virtual-reality 
technology is 
already 
providing 
science and 
medical 
researchers 
with practical 
benefits in rea 
applications, 
p. 20 


Animation Studios Face 
a Changing World 


Behind the Scenes 
of The Lion King 
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It's time for the big presentation. You want your 
material to look good. You want you to look good. 

_ Relax. No matter what you want to display, the new 
MultiSync® APG” multimedia monitor can handle it. 
Data from PC and Mac® computer sources, video 
sources, even US and European broadcast standards. 
Because the 4PG has the most comprehensive and 
versatile input source compatibility in its class. 

With the 4PG your material never looked better. 


Its big 27” flat square screen technology CRT —the 


Buy a MultiSync 4PG between 
March 7 and August 31, 1994, 
and get a free copy of 
Microsoft® PowerPoint® 
presentation graphics software. 
For promotion details via fax, 
call 1-800-366-0476 


and request #17 7. 


first in this class of monitor—lets you 
show off your ideas with exceptionally bright, sharp, 
accurate images. Designed from the ground up for 
demanding business presentation environments, the 
4PG will keep you looking good for a long time. 
Put your best face forward at your next 
presentation. Plug in a 4PG. And practice your jokes. 
We'd like to present more information. 
Call 1-800-NEC-INFO. Or, for info via fax, call 


1-800-366-0476 and request #27401. 


NEC 
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TOPAS' 


Of the 3D animation products for the 
PC, TOPAS 4.2, from CrystalGraphics, 
is widely recognized as being the easiest to 
use...the fastest...the one with the highest 
quality rendering. 


Well, the best just got better with 
version 5.0. 


Ease of use has been further improved 
with new tools including Match 
Perspective, which makes it incredibly 
easy to align 3D models to real world 
backgrounds. 


3110 Patrick Henry Drive 
Santa Clara, CA 95054 
TEL: (408) 496-6175 

Fax: (408) 496-0970 


MM A 
CrystalGraphics 
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Rendering speed is virtually unlimited 
with Crystal TOPAS Professional 5.0. 

It includes the capability to auto- 
matically distribute the rendering of 
your animations across an unlimited 
number of networked PCs. Animations 
that used to render overnight can now 
be rendered in minutes! 


The superb rendering quality of 
TOPAS has been enhanced as well, 
with a variety of improvements 
including Refraction Mapping, which 
actually ray-traces selected objects to 
produce realistic glass and water 
effects. 


Image created by Don Livingston using Crystal TOPAS 


-and TOPAS Professional’ 5.0 


The best news may be the affordable 
new pricing: 


Crystal TOPAS (ideal for multimedia 
presentations) is now only $995 (US.). 


Crystal TOPAS Professional (which adds 
network rendering and broadcast-quality 
output) is now only $2495 (U.S.). 


For a limited time, TOPAS Professional 
includes SoftVTR™ frame-by-frame VTR 
control ($999 value) at no extra cost! 


call 800-TOPAS-3D 
or international (617) 229-6900 
for the name of your nearest dealer. 


The choice is Crystal clear. 


30-day money-back guarantee. 
Free technical support from 
CrystalGraphics, Inc. 


SEE US AT SIGGRAPH, BOOTH #1534 


CrystalGraphics, Crystal Flying Fonts! and Crystal TOPAS Professional are trademarks and TOPAS is a registered trademark of CrystalGraphics, Inc. All other copyrights, trademarks and trade names are the property of their respective owners. 
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@ A sneak preview into the 
SIGGRAPH ’94 Art and 
Design Show 


Applications 

@ Visualizing the 
environmental impact 
of Boston’s sewage- 
treatment plan 

M@ Modeling a White House 
monument 

@ Creating complex quilt 
designs in 3D on the Mac 


Model Shop 

@ Building organic 
forms with 3D 
Studio 


Product Guide 


@ Large-screen presentation 
monitors 


Reviews 


@ Hash Inc.’s Animation 
Master 
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FEATURES & COLUMNS 


Virtual Science 


Although often considered 
entertainment media, virtual-reality 
technologies are having a significant 
impact on the fields of science and med- 
icine, with applications ranging from 
molecular dynamics to surgical simula- 
tion. Experts predict that once some of 
the technical obstacles are overcome, 
the boundless potential of VR in this 
arena will be unleashed. 


By Diana Phillips Mahoney 


Studios on the 
Cutting Edge 
The market for computer animation 
has exploded in recent years, 
moving beyond yesterday’s 
flying logos to include 
such applications as 
» theme-park rides, 
multimedia titles, 
feature films, and inter- 
faces for interactive television. To 
take advantage of these expanding 
opportunities, forward-thinking pro- 
duction studios are changing the way 
they do business. 


By Barbara Robertson 


Wildebeests on the Run 


JULY 1994 


Page 20 


@ Alias PowerAnimator 5.0 Using 3D modeling and a 
@ Radius PhotoBooster sophisticated particle system, it took 
accelerator board five CGI animators 21/2 years to create 
a dramatic stampede of 800 animated 
SIGGRAPH ’94 Products wildebeests for a single scene in The 
Lion King, the Walt Disney Company’s 
Events latest feature-length animation. 
Resources GEES eer 
| Disney Lets CAPS 
This month’s cover, from Walt Dis- Out of the Bag 


Since 1987, engineers at Disney and at 
Pixar have been refining their jointly 
developed Computer Animation and 
Production System (CAPS)—the engine 
behind the dramatic computer-generat- 
ed scenes in such feature-length anima- 
tions as Rescuers Down Under, Beauty 
and the Beast, Aladdin, and The Lion 
King. Although Disney has traditional- 
ly been very secretive about the tech- 
nology, the company recently invited 
CGW to take a closer look. 


By Barbara Robertson 


ney Pictures’ newly released fea- 
ture-length film The Lion King, 


ation and Production — 


Page 58 


JULY 1994 COMPUTER GRAPHICS WORLD « 3 


- ‘Marke 


: Stephen Porter 


Editor | 
Audrey V. Doyle 
_ Managing Editor 


Barbara Robertson 

West Coast Senior Editor 

Diana Phillips Mahoney 

Senior Associate Editor 

Donna Coco 

_ Associate Editor 

Michelle Lendway 

Editorial Assistant 

Contributing Editors: Laureen Belleville, 
Tim Forcade, John Gantz, Evan Marc Hirsch, 
Douglas King, Laura Lang, Renée LeWinter, 
Gregory MacNicol, Joel Orr, Peter Sorensen, 
Terry Wohlers 

Jan Horner 

Art Director 

Meg Fuschetti, Ann Howard 

lilustrators | 

Wendy Woods 

Production Manager 

_ Melissa Kendra 

Ad Traffic Manager 

Bob Wilkerson 

_ Graphics Group Circulation Director 

_ Hope Mascott 

eting Communications Director 
Barrie Mirman 

_ Marketing Communications Manager 

Paul McPherson 

Associate Publisher, Sales 8 Marketing 


Robert P. Holton” | 


_ Group Publisher 


COMPUTER GRAPHICS WORLD 

Executive and Editorial Offices: 

10 Tara Boulevard, 5th Floor 

Nashua, NH 03062-2801 

(603)891-0123; FAX:(603)891-0539 

For subscription inquiries only: 

TEL: (918) 835-3161 ext. 400 

FAX: (918) 831-9497: TDD: (918) 831-9566 


POSTMASTER: Send change of address 
_ form to Computer Graphics World, 
Circulation Dept., POB 122, Tulsa, OK 74101 


Advanced Technology Group 
Dr. Morris R. Levitt 

senior Vice President 

Leslie P. Cypret 

Vice President Administration 
Mari Rodriguez 

Group Production Manager 


Paul Westervelt 
Circulation Director 


ATTENTION RETAILERS: To carry Computer Graph- 
ics World in your store, contact International Period- 
icals Distributors at 1-800-999-1170, ext. 447 (deal- 


er Calls only). 


PRINTED IN THE USA 


4 » COMPUTER GRAPHICS WORLD JULY 1994 


FRONT END 


A Difficult Tool 
Requires Skilled Masters 


t came as a pleasant surprise to us when Disney expressed a willingness to 

take our senior editor, Barbara Robertson, into the inner sanctum of its 
production facilities and share with her all the secrets of its CAPS animation 
system. For years, Disney has done little more than confirm the existence of 
CAPS. Beyond that, it has revealed almost nothing about how the system 
works or what it contributes to the animation process. 

That Disney should now be willing to open its doors and let us take a 
good, long look inside is a tribute to the computer’s growing acceptance as a tool 
of the trade. In the past, Disney worried the computer would be viewed as an 
intruder into the animation process. It chose not to talk about CAPS for fear of 
creating the impression that it had turned the art of animation into a cold, 
mechanical process devoid of human spirit—that the skills of human animators 
who painted cels by hand had been traded in for a computer that could spew 
out miles of animated footage automatically without human participation. 
Likewise, it feared people might be inclined to judge its animations as inferior 
to the animations of the past simply because a computer was involved in their 
creation. And it feared, perhaps, that the media would dwell too much on how 
the animated films were created rather than on the storylines of the films. 

Now such fears appear to have been laid to rest. The computer’s role in 
film and television production has now been so well-documented that even the 
lay public has come to accept it as just another tool of the trade. 

While it’s nice to see the computer finally win that kind of acceptance, 
the downside is that with that acceptance come some unrealistic expectations. 
And perhaps the most unrealistic expectation is that the technology has reached 
the point where almost anybody can now create dazzling animations. Just buy 
the right computer and the right piece of software and you, too, can create your 
own photorealistic models and complex animation sequences. 

Yet the fact remains that creating sophisticated 3D models and 
animations is not a trivial task. In the engineering world, more than one 
engineer who’s suddenly decided he’d like to start producing photorealistic 3D 
conceptual models at the beginning of the design process has been surprised by 
the cost of the equipment that would allow him to do that and the degree of 
training necessary to do it well. And in the entertainment world, animation 
production houses who now want to expand their businesses to take advantage 
of new animation opportunities in fields such as CD-ROM title development 
find themselves facing a severe talent shortage. There simply aren’t enough 
talented animators to go around—especially talented animators who can also 
competently use today’s computer tools. 

So although it’s true the computer has become an accepted tool of the 
trade, it’s also true that these tools aren’t cheap, that the creation and production 
process is still incredibly complicated, and that the most important resource of 


all is still human talent. _ iy SL 


Stephen M. Porter 
Editor 
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You can do it with DST storage. 

A library system that stores 6.4 terabytes 
of information — 855,000 engineering 
drawings — in less than 21 square feet. A 
transfer rate of up to 60MB/sec. A search 
speed of up to 800MB/sec. A file-retrieval 
time of just seconds. Based on the DD-2 
tape format, DST systems can access vast 
amounts of data on-demand with unpre- 
cedented speed, efficiency and economy. . 

It brings design document files to your 
fingertips. It allows cost-effective instant- 
access to critical engineering information. 

It makes your company more competitive 
in today’s demanding business environment. 

DST products are used in a variety of 
applications including on-line storage, 
system back-up and recovery, and data 
archiving. Ampex DST is the helical scan 
technology that is setting a whole new 
standard in mass storage. 

For more information on DST products, 
call 415 367-2982. 


Ampex DST°mass storage syste 
_ enablé you to create a revolutio 
m the way your company works... 
and competes. — 


AMPEX 


BS 


On-Demand Storage™ 


pipers apres 


MADE EASY WITH 
FOLSOM RESEARCH 
AUTOSYNG SCAN 
CONVERTERS! 


Convert high-resolution 
presentations and simulations 
to video! 
Folsom Research scan converters auto- 
matically convert your high-resolution 
display to standard video formats so 
hakeoer broadcast quality recordings can 
e made. The Folsom Research line of 
converters provides outputs in all com- 
mon professional recording standards. 


Affordable and flexible! 

Folsom Research provides an affordable 
family of scan converters that are flexi- 
ble enough to meet any need. Insist on 
the same high quality standards as 
NASA, Boeing, Rockwell, Hughes Air- 
craft, Lockheed, and Ford. 


For more information on the profes- 
sional way to convert your high-resolu- 
tion images, or for a demonstration, 
call 916-983-1500. 


a: 
9400PC 


Broadcast quality conversion for 


PC and Mac platforms 


a 


9400JR 

Affordable broadcast quality 
conversion for all high-resolution 
workstation platforms 


9500 Otto 

Broadcast quality performance 
with many expanded features for 
all high-resolution platforms 


526 East Bidwell Street 

_ Folsom, CA 95630-3119 
Fax: 916-983-7236 

F olsom Tel: 916-983-1500 
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Complex Modeling 


Made Easier 


tive Model Shop article, “Complex 
Modeling Made Easy,” in the May 
issue. Because I’m just starting to do 
architectural work using |Autodesk’s] 
3D Studio, I immediately began King’s 
tutorial to make the spiral stairs. I was 
struggling with the handrails when I 
thought of a much easier way to mod- 
el them. 
First, I lofted the handrail shape on 
a straight path with the same number 
of vertices as the stairs. To make the 
path, I cloned the stairs in the Shaper, 
deleted the treads and risers, and used 
the remaining straight line as a path in 
the Lofter. Then, in the Editor, I 
cloned the railing so I had two of them 
and placed them both over the stairs, 
one on each side, at the correct height 
and slope. Finally, I selected all three 
objects and then, per your instruc- 
tions, bent them 135 degrees in the top 
view. Voila—perfect stairs and 
handrails! 
I had no idea how to model spiral 
stairs until I read King’s article. Many 
thanks. 


enjoyed Doug King’s very informa- 


Rudy Mantel 
Plantation, FL 


Thank you for your interest in the 
Model Shop column and for your sug- 
gestion; it’s a good alternative ap- 
proach. Just to clarify your instruc- 
tions, let me also say it’s important to 
note that before lofting the handrail, 
you will want to rotate the path 45 de- 
grees in the Left view and approxi- 
mately 47 degrees in the Top view in 
the 3D Lofter so that once lofted, the 
handrail has the same incline and po- 
sition as the stairs. You may need to 
tweak it a little in the 3D Editor to 
make it perfect. Also, after you make 


the bend, I suggest “fine-tweaking” the 
top and bottom ends of the handrail 
so the top portion runs flat, parallel 
with the tread, and the bottom of the 
handrail does not twist around. This 
fine-tweaking can be done by select- 
ing the end vertices and modifying 
them.—Doug King 


Thumbs Down for Thumbelina? 

I was disappointed upon reading Gary 
Pfitzer’s article on the production of 
[the feature film] Thumbelina (April 
issue). I feel the article contains sever- 
al incorrect statements on the produc- 
tion while ignoring some of the obvi- 
ous questions. 

The article states that several. off- 
the-shelf digital ink and paint systems 
were investigated before the in-house 
system was used. This is not true. The 
proprietary software that was written 
by technical director Christine Chang 
was developed for several scenes for 
an earlier Bluth film, and upon its suc- 
cessful completion it received the 
ereen light for more software develop- 
ment work to be done. This enabled 
the computer department to take on a 
larger workload for Thumbelina. It 
was always intended to utilize the in- 
house system, considering the footage 
demands and complexity of the 
Thumbelina scenes. 

Also, Tom Miller is incorrectly 
credited with the production work on 
the toad pond scenes; [these scenes] 
were modeled and animated by Greg 
Maguire. 

Finally, Greg’s involvement with 
the computer footage was pervasive. 
He was responsible for animating the 
lion’s share of the computer scenes, 
yet [he was not contacted] for his in- 


put. I was also disappointed that my 

design and directorial efforts received 
nary a mention. 

Jan Carlée 

Director of Computer Animation 

and Digital Imagery for Thumbelina 

Blue Sky Productions 

Ossining, NY 


Thanks for bringing the incorrect 
statements to our attention. At the 
same time, although we did mention 
both you and Greg in the story, we 
hope you understand that when writ- 
ing an article on projects this compli- 
cated, it’s not possible to interview 
every person involved or fully elabo- 
rate on the extent of every person’s re- 
sponsibility. The main goal of such ar- 
ticles is to provide a general sense of 
how the animation was created and 
what unique obstacles and challenges 
had to be overcome. Given that, we 
feel that Mr. Pfitzer’s main contact— 
Tom Miller, managing director of 
computer graphics for Don Bluth 
Ltd.—was an appropriate person to in- 
terview to get that kind of informa- 
tion.—Editor 


Credit Where Credit’s Due 

Barbara Robertson did a thorough job 
on the feature “3D Characters on Pa- 
rade” (March issue). She clearly 
showed the range of animators’ styles 
and attitudes. 

However, the article includes an in- 
accurate photo caption which needs to 
be corrected in order to give proper 
credit where it is due. On page 32, the 
caption for the Miller Genuine Draft 
commercial says that Sidley Wright 
MotionWorks (an affiliate of National 
Video Center) created the commercial. 
In fact, DQ Films produced the com- 
mercial for agency Backer Spielvogel 
Bates and hired MotionWorks to cre- 
ate the animation. 

Zohar Rom 

Media Relations Director 
National Video Center 
New York City 


Correction 

On page 73 in the March issue, the 
wrong telephone number was printed 
for Xaos Tools. The correct phone 
number is 415-487-7000. 


1.3 GB OnA Single 
Optical Platter. 


isk space is something you can never get enough of — especially 
D when you're involved in color publishing, multimedia or CAD/CAM 
applications. But if you’ve got the CY-2300 optical disk drive, you can 
increase disk capacity by 1.3 GB — for the cost of a single disk cartridge. 

What's more, the CY-2300 writes data at 2.2 MB per second. And its 
19 ms average seek time makes it the fastest optical drive on the market. 

In addition to capacity and speed, the CY-2300 gives you portability 
and reliability. And you can write both erasable and WORM platters, for 
flexibility in storing all types of documents. 

The CY-2300 features our state-of-the-art display, giving you complete 
status information, including command under execution, megabytes 
remaining, and more. 

Optical disks, which are about the size of a 5-1/4" floppy disk, are easy 
to ship and store. And they’re so durable that you can even run them 

through airport x-ray machines, without altering the data 
one bit. 

Doesn’t all of your important work deserve the 


optical advantage? 


Call now for complete information. 
(804) 873-9000 


CONTEMPORARY 


Rock Landing Corporate Center * 11846 Rock Landing 
Newport News, VA 23606 © Fax (804) 873-8836 
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-omput r s) ISA slot to Ce true fi ae aha 

_ tracking with just 12 millisecond latency. Since 

_ INSIDETRAK is in an ISA slot on the mother-board, 
transport delays are minimized. 

The INSIDETRAK system utilizes the same DSP 
technology that made FASTRAK’ the industry standard. 
INSIDETRAK is designed with expansion capabilities to 
meet your application needs. The system comes with a 


ety me it into he master bene For applications 
requiring additional receivers, slave boards can be added, 
each one handling up to 2 receivers. The ultimate number is 
only limited by the number of ISA slots you have ; vailable. 

So take the INSIDETRAK to affordable, low-latency 
3D motion tracking. Call (800) 357-4777 ext. 234 for your _ 
FREE brochure. 


POLHEMIL 


First in ibe third dimension™ 


One Hercules Drive, P.O. Box 560, Colchester, VT 05446 Phone: (800) 357-4777 FAX: (802) 655-1439 


©1993, Polhemus 
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News in Brief 


Radius and SuperMac Announce Agreement to Merge 


Long-recognized as developers and marketers of leading-edge color publishing, digital- 
video, and multimedia products, Radius (San Jose, CA) and SuperMac Technology (Sun- 
nyvale, CA) have announced an agreement to merge through an exchange of common 
stock of the two companies. 

Valued at approximately $80.5 million and expected to be complete by the end of the 
summer, the merger will allow the companies to “achieve substantial technology and fi- 
nancial synergies” and will result in a new, combined company that “will be able to 
achieve substantial cost savings in the near term and generate the resources needed to de- 
velop, acquire, and market leading-edge products for the future,” according to Charles W. 
Berger, chairman and CEO of Radius. Adds Michael A. McConnell, president and CEO of 
SuperMac, “As a single, much larger enterprise, we will be much better equipped to meet 
the challenges and opportunities resulting from the introduction of the PowerPC and the 
convergence of the Macintosh and Windows platforms on the PCI bus.” 

Under the terms of the agreement, Berger will become chairman of the board and CEO 
of the combined company. McConnell will be vice chairman and have responsibility for 
industry relations and for providing advice on marketing and product strategy. The board 
of directors of the combined company will consist of Berger and three other members of 
the existing Radius board as well as McConnell and Lawrence G. Finch, currently chair- 
man of the SuperMac board. 

Plans call for the new company to continue to market and support all major products 
of both companies and continue the sales and marketing programs aimed at supporting 
the efforts of their resellers. At press time, the location of the new company had not yet 
been determined. 


Interactive Television Wheeling and Dealing 


In a move they claim will allow a new class of services for the home PC to emerge using 
the cable infrastructure, Intel (Santa Clara, CA) and General Instrument (Chicago) have 
signed memoranda of understanding with TeleCommunications Inc. and Rogers Ca- 
blesystems Ltd. of Canada that will allow the companies to develop tools that deliver da- 
ta to the PC at speeds of up to 1000 times faster than today’s fastest modems. Intel also an- 
nounced it has reached market trial agreements with leading on-line firms to develop ser- 
vices for the cable market. These services will range from multimedia on-line services to 
software distribution, personal travel and planning, and Internet access. Intel is also 
working with additional firms to provide catalog shopping, multimedia encyclopedias, 
and personal news on demand, all via cable. 

In related news, the GI Communications Division of General Instrument (San Diego) 
announced it will embed multimedia software from Scala Inc. (Herndon, VA) in a cus- 
tom microprocessor that will support multiple interactive programming guides (IPGs) for 
interactive TV applications. With these IPGs, viewers will be able to browse program- 
ming by date, channel, or category and order their choices in much the same way they or- 
der movies from pay-per-view providers. GI will also create a default screen and license 
Scala’s authoring environment software to allow individual programming services to 
produce and update customized user-interface screens featuring text services, preview 
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: clips, and two- -way communication. 

Meanwhile, Hewlett-Packard (Palo Alto, CA) has announced it has obtained a ae 
from General Instrument to use its DigiCipher II access and control, compression, and 
transmission technology in HP’s interactive set-top boxes, making the devices compati- 
ble with GI’s uplink encoding and head-end equipment. To create a set-top that will in- 
teroperate with a variety of interactive TV equipment throughout a cable system, HP’s 
set-tops—scheduled to be available for installation in cable systems in 1995—will also 
include ESP’s analog-descrambling technology, which will make the set-tops compatible 
with many existing cable systems; Broadcom’s digital-video-receiver technology, which 
will allow more channels to be received in the same amount of bandwidth, with im- 
proved picture quality; and Dolby Labs’ Dolby AC3 multichannel digital sound technol- 
ogy. HP is also working with Oracle Corp. on standards regarding the manner in which 
set-tops, video servers, and software will operate together in the interactive TV system. 
Already, says HP, TeleCommunications Inc. has ordered 500,000 of HP’s set-top termi- 

nals for installation in existing TCI systems. 


-interaraph Relinquishes MicroStation Marketing Responsibility 


As aresult of anew agreement with Intergraph (Huntsville, AL), Bentley Systems (Exton, 
PA) is set to take over the primary marketing responsibility for MicroStation, Intergraph’s 
low-end CAD package. MicroStation was developed by Bentley Systems and, until now, 
was sold exclusively by Intergraph. Despite the change in strategy, Intergraph will retain 
its 50% ownership of Bentley. According to an Intergraph spokesperson, the new ar- 
rangement will allow Intergraph to focus on “other things,” including pursuing opportu- 
nities to sell Intergraph hardware in combination with other CAD packages, such as Au- 
toCAD. At the same time, he said, it gives Bentley “an oppportunity to expand how it 
markets its products.” 


Welcome to Ray Dream Designer RMIB Forget the past, forget the expected. 


There’s a new dimension in graphics today, and you 

can only experience it one way — with Ray Dream 
Designer 3.0, the best-selling 3D illustration application. 
It’s 3D like you’ve never seen before. Now you can 
create full-color, 3D graphics — including 
perspectives, shadows, lighting, textures and 


reflections — automatically. And you can start 


working with its simple, familiar interface 
today. Create complex 3D shapes easily with Designer’s 
exclusive Modeling Wizard” Then brush color and 
texture directly onto the surface of your objects with 

3D Paint. Designer supports virtually every industry 
standard, and works with Adobe Photoshop“and Fractal 
Design Painter, as well as Adobe Illustrator” and Aldus 
FreeHand. The new world’s waiting and it’s yours for 


only $349. Call Ray Dream today. BRUTE 


yf° 


©1994 Ray Dream, Inc. All rights reserved. Ray Dream Designer is a registered trademark, and Ray Dream and the 
Ray Dream logo are trademarks of Ray Dream, Inc. All other trademarks are the property of their respective holders R A Y D R E A M 
Illustration: Glenn Mitsui, Studio MD, Seattle 
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867, Ext. 8374. PE 1 


Canada cal! 1-800-387- 


reserved. tin C 
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trisdictions. Aircraft plot reprinted with permission from USA Today. All rights 


of Adobe Systems Inc. which may be registered in certain ju 


*E-size mode! priced at iust $3 995. Suggested U.S. list prices. Adobe and PostScript are trademarks 


‘The Unplodder. 


The HP DesignJet 650C 
plotter never plods. 


$8,495 
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You've waited long enough. It’s time 
you owned an HP DesignJet 650C—the 
plotter that delivers final-quality, D-size, 
color plots in under five minutes. And 
for a limited time, when you buy an 

HP DesignJet 650C from the same dealer 
who provides a demo, you'll get $300 off 
your purchase. 


Just imagine working with brilliant, 
300-dpi color for area fills, shading and 


)-minute plots 


data differentiation. As well as crisp, 
600-dpi-quality monochrome. And with 
HP’s proven inkjet technology you'll 
meet with no pen-related problems. 


Options include true Adobe™ Postscript™ 
Level 2 software and HP JetDirect cards 
for connections to most popular net- 
works. For more information and the 
name of your local HP demo dealer, call 
1-800-851-1170, Ext. 8374! 
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Days of Our Lives to be Nation’s First Interactive Soap 


Will Lexie and Jonah give in to their passion? What secrets 
will the return of John’s memory reveal? Will Vivian hook 
Victor with the birth of his son? 

This fall, viewers of Days of Our Lives will be able to reg- 
ister opinions about these and other burning issues and ac- 
cess information about past programs, review character pro- 
files and plot twists, and access material on the show’s fan 
clubs, when the hit NBC daytime serial goes interactive. 

Thanks to an agreement between Interactive Network, a 
real-time, simulcast, interactive TV service, and Sony Pic- 
tures Entertainment’s (SPE) Columbia TriStar Television, 
subscribers to the service will be able to become directly 
involved with the daytime program via Interactive Net- 
work’s technology and a hand-held, wireless, portable 
control unit receiver. The agreement to apply Interactive 
Network’s technology to Days of Our Lives is the latest de- 
velopment in an established relationship between Interac- 
tive Network and SPE. Earlier this year, the companies an- 
nounced their intention to explore mutually beneficial op- 
portunities, and Interactive Network agreed to give SPE’s 
television companies access to its architecture, hardware, 
and software to facilitate the development of interactive 
applications around original and existing programming. 


Joint Developments 


Atari Corp. (Sunnyvale, CA) has named Wavefront’s 
(Santa Barbara, CA) GameWare the exclusive game graph- 
ics and animation development software for the Atari 
Jaguar system. Swanson Analysis Systems Inc. (Houston, 
PA) has announced that its ANSYS engineering analysis 
and optimization capabilities will be seamlessly integrat- 
ed into Intergraph Corp.’s (Huntsville, AL) Engineering 
Modeling System family of mechanical CAD/CAM tools. 
SDI Virtual Reality Corp. (Toronto, Ontario) has signed a 
strategic agreement with the Celestia Inc. subsidiary of 
IBM Canada Ltd. (North York, Ontario) forthe design/build 
engineering and automated manufacturing of its line of 
VR-2000 high-performance image generators and control 
systems, targeted for use in entertainment attractions. As 
part of the development of the VR-2000 line, SDI has also 
signed a technical OEM agreement with Digital Equip- 
ment Corp. (Maynard, MA) for its Alpha AXP microproc- 
essor chips to be embedded in the SDI system. 

Compaq Computer Corp. (Houston, TX) has an- 
nounced it will combine its servers with Microsoft’s (Red- 
mond, WA) continuous-media server software technology 
(code-named “Tiger”). The resulting product will enable 
users to receive video, audio, and data on public and pri- 
vate networks and will allow delivery of video and inter- 
active multimedia transmissions on demand, starting 
from any point in the program. Meanwhile, Microsoft has 
formed a strategic relationship with Creative Technology 
Ltd. (Singapore) to develop PC-based audio and digital- 
signal-processing-based products. 
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ALSO OF NOTE 


e Sony Corp. of America (New 
York City) has established a 
new company, Sony Com- 
puter Entertainment of Ameri- 
Ca, to market in the US both 
hardware and software for 
Sony’s new CD-based home 
video-game system, Play- 
Station, scheduled to be re- 
leased next year. 


e Twentieth Century Fox (Los 
Angeles) has launched an 
interactive multimedia di- 
vision. Called Fox Interac- 
tive, the division is sched- 
uled to release its first two 
entries into the video-game 
market—The Pagemaster 
and The Tick—this Novem- 
ber. 


@ Strengthening their posi- 
tions in the design-simula- 
tion marketplace, MacNeal- 
Schwendler Corp. (Los An- 
geles) and PDA Engineering 
(Costa Mesa, CA) have an- 
nounced an agreement to 
merge. 


e ASDG Inc. (Madison, WJ), 
a leading supplier of color 
imaging and digital-video 
special-effects software, 


has changed its name to 
Elastic Reality Inc. 


e SketchTech (Minneapo- 
lis), the original developers 
of UpFront, has re-acquired 
from Alias Research Inc. 
(Toronto) all distribution 
rights to the Macintosh/ 
Windows-based design and 
visualization product. 
SketchTech will now be re- 
sponsible for UpFront’s de- 
velopment, distribution, 
and support. 


News compiled and report- 
ed by Audrey Doyle, man- 
aging editor. 


Wemade — 
SummaSketch 
You made it 
better. 


Introducing 
SummaSketch If, 


The Summasketch Ill Series is the next generation 
of the best selling tablet in the world. In fact, with over 
two-thirds of a million sold, more people sit behind a 
Summasketch than any other tablet. But being the best wasn’t 
good enough. We listened to your needs. Then we improved our 
A-button cursor, adding long-life switches rated at 10 million 
actuations. We increased accuracy and resolution. We even added a 
recessed area and overlay to hold templates and artwork in place. Some 
things didn’t change. Like our unmatched software compatibility. Our 
lifetime warranty. Free offer for an AutoCAD® AutoMASTER™ Template. 
Mouse, Windows”, Wintab and protected mode ADI” drivers. And the 
industry's easiest set-up. No dip switches, no complex configuration 
software — just plug in Summasketch Ill and go to work. Thanks to you, 
the best tablets in the world are now even better. See for yourself. 
Call 1-800-729-7866 for information or the name of your local dealer. 
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CADalyst 
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® Unmatched compatibility Stylus for drawing 
Long-life switches 


© 1993 Summagraphics Corporation. All rights reserved. 
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Sony Business and Professional Products Group, 3 Paragon Drive, Montvale, NJ 07645-1735. ©1994 Sony Electronics Inc. Reproduction in whole or in part without written permission ts prohibited. All rights reserved. Sony and Multiscan are tra 


BRING YOUR PRESENTATIONS 
UT OF THE DARK AGES. 


INTRODUCING JHE First DESKTOP DATA PROJECTION MONITOR. 
The Sony RVP-4010Q Multiscan® Projection Monitor offers twice the brightness of any 


monitor in its class, delivering a sharp image even in difficult lighting conditions. And a 40" flat 
screen provides geometrically straight lines which is essential for any application requiring 
detailed images, such as computer aided design and graphics workstations. Its further genius is its 
versatility. The RVP-4010Q’s horizontal scan rate lock up range is continuous from 15—85 kHz, 
making it compatible with virtually any input, including HDTV and ATV. For further 
enlightenment, just call 1-800-635-SONY, ext. RVP. 


TION AT WORK. 


SONY 


ewlett-Packard has unveiled 
7: four new workstations and four 

new graphics subsystems that 
it claims set new benchmarks in 
graphics performance at the low to 
midrange of the workstation mar- 
ket. Boasting fast 2D and 3D as well 
as X Window performance, the new 
workstations are geared primarily at 
the mechanical CAD and architec- 
tural CAD marketplaces. 

The four new members of HP’s 
700 Series workstation family 
are the Model 715/64 ($9995), 
Model 715/80 ($13,600), Mod- 
el 715/100 ($19,005),andMod- ®&. 
el 725/100 (pricing informa- 
tion was unavailable at press 
time). The workstations require the 
HP-UX 9.05 operating system, which 
now includes PEX 5.1 runtime, an 
industry-standard 3D graphics API. 
Also, they offer a low-cost upgrade 
path, are fully binary-compatible, 
and can support up to 4GB of internal 
disk capacity. The 715 models sup- 
port up to 256MB of memory and 
256KB of combined instruction and 
data cache, while the 725 model 
supports up to 512MB of memory. 

In addition, says the company, 
benchmark tests indicate that the 
workstations can deliver 3D vec- 
tor/wireframe performance that’s su- 
perior to workstations costing much 
more. For example, the HP 715/100 
with CRX-48Z graphics boasts 2.2 
million 3D vectors and 600k trian- 
gles at a price of $35,105, compared 
to the SGI Indigo2 Extreme, which 
offers 1.2 million 3D vectors and 
480k triangles for $42,995. 

The workstations also take advan- 
tage of a new technology that HP has 
dubbed Parallel Subword Arith- 
metic. According to HP, this technol- 
ogy splits a typical 32-bit integer da- 
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HP Releases More 
Graphics Power ® 
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ta path into 16-bit sections, which 
dramatically improves performance 
in applications such as MPEG com- 
pression, image processing, collabo- 
rative multimedia, and digital audio. 

As for the four new graphics sub- 
systems, they include the HCRX-8 
($2500), HCRX-24 ($4000), HCRX- 
8Z ($5500), and HCRX-24Z ($7000). 

According to HP, the HCRX-8 de- 
livers the fastest X Window and 2D 
vector performance on the desktop 
and offers the fastest 3D vector and 


Acknowledging that its entries in the 
graphics workstation market have 
not been that impressive to date, IBM 
says it’s about to change all that with 
the introduction of three new work- 
stations and one new 3D graphics 
subsystem. These new RS/6000 
workstations, says IBM, offer soft- 
ware- and/or hardware-accelerated 
3D graphics, a native implementa- 
tion of all three graphics standards 
(OpenGL, PEX, and PHIGS), and 


wireframe performance. The HCRX- 
24 offers the same performance and 
can display up to 16.7 million colors 
simultaneously. Users who need to 
render 3D solids will find that the 
HCRX-8Z and HCRX-24Z provide 
advanced features such as alpha 
transparency, deformation anima- 
tion, texture mapping, and anti- 
aliased vectors. 

Additionally, the eight-plane sys- 
tems use the HP Color Recovery 

technology, which enables the si- 
multaneous display of ap- 
proximately 5 million colors 
instead of the usual 256 col- 
ors. The technology compris- 
es HP “smart dithering” com- 
bined with back-end digital signal 
processing on the graphics board. 
HP Color Recovery automatically 
works with dithered applications 
and is said to be an excellent tech- 
nique for true-color images in MCAD 
environments. 

The company will demonstrate 
these products in Booth #806 at SIG- 
GRAPH ’94. Hewlett-Packard Com- 
pany (Palo Alto, CA; 800-637- 
7740).—Stephen M. Porter, Editor 
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IBM Gets Serious About Graphics ® 


graphics performance that scales 
with processor performance. 

The new Model 41T workstation 
is based on IBM’s PowerPC architec- 
ture and becomes IBM’s fastest Pow- 
erPC. Priced at $12,000 for a base 
configuration, the 41T comes stan- 
dard with 2D hardware accelerators 
for blazing 2D graphics speed and 3D 
software acceleration; 3D hardware 
acceleration can be added as an op- 
tion. The 41T also features an 80MHZ 


Philips Brilliance” 21A Monitor with new CyberScreen® 
technology dramatically reduces beam misconvergence 
and increases color and brightness uniformity to give 
you the best on-screen image you ve ever seen. 


For more information, call toll-free : a 
1-800-835-3506 nother First From Phil 


BRILUANCE == PHILIPS 


HIGH RESOLUTION MONITORS 


Introducing Philips 
Brilliance 21A With CyberScreen 


¢ Brightness uniformity over the screen of 90% or more. 


For traditional monitors, uniformity is only 75% or less. 


° Superb color uniformity and accuracy. (x and y coordinates 
change no more than +/- 0.006 over the screen, as compared 


with +/- 0.015 for traditional monitors.) 


° Exclusive Magnetometer maintains constant magnetic field so 


there 1s no sensitivity to north, south, east or west orientation. 


© Maximum misconvergence of 0.2 mm. 


traditional technology is .35 mm.) 
° High resolution up to 1600 x 1280. 


© High refresh rates up to 76 Hz in 
1280 x 1024 mode™ 


° Large flat square screen with fine 
0.28 dot pitch. 


© Black Matrix Invar tube. 


¢ Autoscan with high 30-82 kHz 
scanning rates and 150 MHz 
video amplifier bandwidth. 


a2 Low-emuissions comply with 


[PR-II and ISO-9241 ao 


0-835-3506 
800-387-0564 


Another First From Phili 


CHANNEL 


us 
Finalist PHILIPS 
“Actual refresh rates may vary by video controller and/or software. 
CyberScreen Technology is a registered trademark of Philips Electronics, N.V. 
© 1994 Philips Consumer Electronics Company, A Division of North American Philips Corporation. 


PowerPC 601 processor, .5MB L2 
cache option, up to 256MB of RAM, 
and two internal hard-disk bays. 
The new 3AT and 3BT worksta- 
tions are based on IBM’s Powerz2 ar- 
chitecture and bring supercomputer- 
class performance to the desktop. In 
fact, IBM claims the 3BT delivers the 
highest floating-point performance of 
any desktop system in the industry. 
As for IBM’s new graphics subsys- 
tem, the Power GXT1000 comes in 
two versions: the Model 001 and 
Model 002. Priced at $24,995 and 
$28,995, respectively, the subsystem 
sports a parallel architecture and 


provides hardware acceleration for 
texture mapping and anti-aliasing. 
The more powerful Model 002 also 
offers a frame buffer expansion fea- 
ture that accelerates such advanced 
rendering functions as fog, motion 
blur, haze, and scene anti-aliasing. 
These systems will be on display 
in IBM’s booth (#918) at SIGGRAPH 
94. IBM Corporation (Armonk, NY; 
800-426-2255).—SP 
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RISC System/6000 Model 3AT, 3BT, GTX1000 


Aspen Enters Workstation Market 


A new player has entered the work- 
station market with a low-cost, high- 
performance system based on Digital 
Equipment Corp.’s Alpha AXP mi- 
croprocessor. According to Aspen 
Systems, the new workstation, which 
will run Windows NT, OSF/1, and 
OpenVMS applications, combines 
Digital’s 21064 and 21064A proces- 
sor and 21072 PCI core logic chip set 
with a 128-bit RAM bus designed for 
maximum computing performance. 
While Aspen has been known pri- 
marily as a supplier of graphics 
boards for the Amiga marketplace, 
the company says it’s confident the 
design of its new workstation will al- 
low it to achieve success in such 
eraphics-intensive markets as engi- 
neering and computer animation. At 


the heart of the Alpine workstation is 
a motherboard that can be config- 
ured with either a 166MHZ, 200MHZ, 
233MHZ, or 275MHZ processor. The 
“pop-out chip and oscillator” design 
of the motherboard makes it easy to 
upgrade the system. 

The board includes three version- 
2, PCI-compliant expansion slots for 
high-speed I/O throughput of up to 
132MB per second. Three ISA expan- 
sion slots provide backward compat- 
ibility with thousands of PC periph- 
erals. Other onboard features in- 
clude a fast, built-in SCSI-2 interface 
with internal and external connec- 
tors, a floppy-disk-drive interface, an 
onboard bi-directional parallel port, 
two high-speed serial ports, a PS/2 
mouse port, and an AT keyboard 


connector. The Alpine’s 16MB of 
RAM expands to 512MB using 72- 
pin SIMM modules. 

The Alpine workstations will be 
available to OEMs as motherboards 
or as complete systems. As complete 
systems, the workstation can be pur- 
chased in four different configura- 
tions ranging in price from $7995 to 
$9995. According to Aspen, some 
5800 applications for the worksta- 
tion are already available. The 
166MHZ and 200MHZ configurations 
are already shipping, while the 
233MHZ and 275MHZ configurations 
are not scheduled to ship until the 
fourth quarter of this year. Aspen 
Systems Inc. (Wheat Ridge, CO; 303- 
431-4606).—SP 
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Faro Debuts 
Affordable 3D 


¢ 
RAPH 


Boasting a resolution of 0.001 inch 
and accuracy of +/-0.015 inch is 
SpaceArm, a new 3D digitizer from 
Faro Technologies. According to 
Faro, this six-axis anodized alu- 
minum digitizer, which is designed 
for the digital effects, animation, and 
design markets, uses steel point, 
non-marring plastic point, and 1/4- 
inch ball probe digitizing tips to cap- 
ture x,y,z, pitch, roll, and yaw data. 
SpaceArm is available in two 
models: The SA36 ($3995) has a 36- 
inch spherical diameter digitizing 
volume, and the SA48 ($4995) has a 
48-inch spherical diameter digitiz- 
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ing volume; both have no line-of- 
sight limitations and can digitize any 
object, including metals. In addition, 
they connect to any IBM PC-compat- 
ible or Macintosh computer through 
a standard RS-232 cable. 

The new digitizers ship with 
SoftSpace, a digitizing and model- 
ing program offering such features 
as audio cues, Bezier surfaces, auto- 
smoothed surfaces, extrusions, an 
extensive vertex-based editing envi- 
ronment, and auto-welding of ver- 


tices. The user samples only the 
points needed to generate the de- 
sired 3D surfaces, which, the com- 
pany says, results in 3D model files 
that not only look better but also are 
processed by graphics and CAD 
software more quickly than data tak- 
en using any other 3D digitizing 
method. The SoftSpace program al- 


-[) RAPID PROTOTYPING e 
REVERSE ENGINEERING e 
MODELING ¢ ANIMATION 


WITH ; 


SAC’s New GP-12 3-D Diaitizer 


The most versatile, easy-to-use 3-D digitizer available. 


Capture 3-D 
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data in real time from any solid object within an active volume of up to 8 
ft. x 8 ft. x 8 ft. (512 cubic feet). It’s easy to use, just unpack — plug it 
in — and type “install”. Place the probe on the point(s) to be entered 
and you’re capturing X, Y, Z Cartesian coordinates. 


SOFTWARE-HARDWARE COMPATIBILITY © The GP-12 works with all pop- 
ular CAD/CAM packages and PC platforms, and comes equipped with 
its own TSR (Terminate and Stay Resident) driver. Special packages 
are available for modeling/animation with HyperSpace™ software from 
Mira Imaging and CAM programs from Cutting Edge™. These pack- 
ages provide complete turnkey solutions to increase your productivity. 


THE Most Fiexisce 3-D DiGitiZER AVAILABLE @ It’s portable, works in 
any environment, digitizes any material, and has easy RS-232 interface. 
Ideal for reverse engineering . . . acquiring 3-D data from prototypes... 
defining tool paths . . . generating data for 3-D graphics, plus applica- 
tions only limited by your imagination. 


SEE HOW THE GP-12 CAN PUT YOU INTO THE WORLD OF 3-D. CALL TODAY. 


SCIENCE 
ACCESSORIES 
CORPORATION 


2 Research Drive, P.O. Box 825 
Shelton, CT 06484 
(203) 925-1661 Fax (203) 929-9636 
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so boasts a mapping function that 
enables users of the digitizer to 
merge separately digitized models 
into a single model file as well as 
digitize objects larger than the prod- 
ucts’ 36/48-inch range. 

SoftSpace also uses the digitizer 
as an infinitely positionable camera 
and light source for on-the-fly view- 
ing and shading of the model to 
check its accuracy and complete- 
ness during modeling. Additionally, 
it includes a set of output file trans- 
lators that can export the finished 
wireframe model into popular 3D 
rendering, animation, and CAD/ 
CAM formats. 

The company will preview 
SpaceArm in Booth #1828 at SIG- 
GRAPH ’94. Faro Technologies Inc. 
(Lake Mary, FL; 407-333-9911).—Lau- 
reen Belleville, Contributing Editor 
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Unprecedented 
Effects 


New from 5D Solutions, the Hyper- 
warp3 special-effects program brings 
high-end image warping and morph- 
ing effects to animators and design- 
ers using Silicon Graphics worksta- 
tions. The program, which supports 
full 64-bit rendering, incorporates 
tools found in 5D’s TMorph system 
and offers a variety of capabilities, 
such as real-time warping, support 
for 17 different file formats, and 
light-source positioning to generate 
the subtle shadings characteristic of 
photorealistic 3D imaging. Addition- 


ally, the product can be used as a pic- 
ture-manipulation tool for creating or 
correcting lens distortion and provid- 
ing shot matching to replace undesir- 
able images within a photograph. 

The increased anti-aliasing, im- 
proved color matching, and realistic 
lighting and shading capabilities 
found in Hyperwarp3 are also in- 
cluded in TMorph3, the latest ver- 
sion of TMorph also now available 
from 5D Solutions. TMorph3 also 
includes two new features for film 
and video production applications: 
Keyframes from filmed models or 
drawn artwork can be imported into 
the system, and TMorph3 will auto- 
matically generate in-between 
frames; also, geometric operations 
can be applied to sets of control 
points to produce digital-video-edit- 
ing-style movements, such as wave 
and perspective distortions. 

The TMorph3 system ($3000) has 
the same new interface as the 
Hyperwarp3 program ($1500), and 
files can be interchanged seamlessly 
between the two products. 5D Solu- 
tions Ltd. (London; 44-71-922- 
8814).—LB 
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Look sharp. Think fast. 


600 & 800 dpi 


Wavefront ¥ 


NS 


Upgrades ‘~ 


Wavefront (Booth #1318) will 
demonstrate upgraded versions of 
its Explore, 3Design, Kinemation, 
and Dynamation packages. 

The newest version of Explore— 
Explore 4.0—features a new Shade- 
Maker tool in its Interactive Photoreal- 
istic Rendering system, so users can 
create rendering shaders simply and 
graphically, without having to key in 
commands or write any code. A new 
Render Manager module automatical- 
ly distributes and administers com- 
plex rendering jobs across a network 
of machines running the program. In 
addition, interprocess communica- 
tion (IPC) has been established be- 
tween Explore’s main modules to fa- 
cilitate seamless transition between 
modeling and animation. 

New in Version 4.0 of 3Design is a 
unique set of sculpting tools as well 
as full interoperability with Wave- 


front’s Explore and Visualizer anima- 
tion systems. 3Design 4.0 provides 
modeling tools, including NURBS, 
solid, and polygonal modeling tech- 
niques. An option for implicit surface 
(Blobs) modeling is also available. 

Release 2.0 of Kinemation offers a 
collision model designed to facilitate 
automatic interaction between char- 
acters and any 3D object. Additional 
enhancements include a cut-and- 
paste function, which make it easier 
for users to move one character’s mo- 
tion into another’s; real-time motion 
capture; a new graph editor; and a 
new real-time playback tool. 

Finally, the newest version of Dy- 
namation boasts an all new interface 
and library of ready-to-use Clip/FX. 
Dynamation 2.0 also offers a com- 
plete command language that sup- 
ports functions, subroutines, and 
frame procedures. New dynamics 
capabilities include inertial ele- 
ments that resist motion for bounc- 
ing objects, welding forces for at- 
taching objects like seams of synthet- 
ic clothing, and upgraded collision 
and spring models. (Santa Barbara, 
CA; 805-962-8117).—LB 
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INTRODUCING. 


DRAWINGMASTER™"™ 6008&800 


DIRECT 


IMAGING PLOTTERS 


In business these days, it’s not enough to just 
look good. 


You have to be quick on the uptake, too. 
Consider our new, fully redesigned DrawingMaster 
600 and 800 models, for example. 


plotter. 


Besides significantly enhanced resolution, their 
new MIPS-based controller delivers throughput that’s 
nearly twice as fast as the original DrawingMaster, 15 times 
faster than inkjets. * 

Plus, they come with user-installable option cards 
that handle VPI, EtherNet and additional parallel ports, 
for more connectivity options than any other comparable 


As well as a 170 MB SCSI drive, for faster handling 
of multiple and complex plots. 

To find out more, just see your CalComp dealer, 
or call 800-932-1212, ext 462. 

After all, who says you can’t have both good looks 
and brains? 


TOOLS OF THE TRADE |~~~" 


=>calComp 


A Lockheed Company 


*Based on AutoCAD plot file AD_APO02.PE4 (907 format / 250, 614 bytes) running ona 
SunSparc 2 via the parallel port. Plot courtesy of AutoDesk, Inc. DrawingMaster is a trademark 
of CalComp Inc. © 1994 CalComp Inc. 
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echnologies that im- 
merse participants into 
| theoretical 3D worlds 
are often thought of as 
entertainment media. 
Indeed, the recent crop 
of virtual-reality theme 
parks and special at- 
tractions fosters this 
association. In reality, 
the existing and potential applica- 
tions for these tools extend far be- 
yond the game world, into areas 
where their value lies not in their 
novelty but in their practicality. 

The fields of science and medi- 
cine are among those expected to 
reap the greatest reward from the 
development of immersive inter- 
faces. With virtual reality, 
for example, a surgeon 
can learn and practice 
new techniques and can 
plan complicated proce- 
dures on virtual counter- 
parts of actual patients; 
chemists can interact 
with molecules to gain a 
deeper understanding of 
the molecules’ structure 
and properties; and sci- 
entists can explore and 
manipulate visualiza- 
tions of complex, numer- 
ical data representing 
such diverse physical 
phenomena as hurricanes 
and brainwave activity. 

Non-immersive  ver- 
sions of these applica- 
tions often can be and 
have been created on 
graphics workstations. 
The primary advantage 
virtual reality brings is 
the ability to relate to complex 3D 
data in 3D. In contrast, a workstation 
screen can at best be a 2D window 
into a 3D world. 

The opportunity for interaction 
within the 3D environment is also 


Diana Phillips Mahoney is senior associate 
editor of Computer Graphics World. 
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Scientific 
and medical 
applications of 
virtual reality are 
emerging as 
valuable tools for 
research, 
education, and 
practice 


A model of the hydrodynamics of a hog’s heart simulates the 
interaction of the heart’s fibers with the surrounding fluid flow. 
The simulation was created by researchers Charles Peskin and 
David McQueen of NYU. This image, part of an animation 
developed by Greg Foss of the Pittsburgh Supercomputing 
Center using Softimage software, is similar to versions of the 
model being created for the CAVE virtual environment. 


beneficial. “The ability to run for- 
ward and backward in time, to stop, 
to grab the data, to take it apart, 
and to look at it on the inside can 
only increase the user’s ability to 
grasp the complex interrelationships 
of any data that has spatial complex- 
ity and develops over time,” says 


Bill Ribarsky, associate director of 
service at the Graphics Visualization 
and Usability Center at the Georgia 
Institute of Technology. 

Using a Silicon Graphics Reali- 
tyEngine, head-mounted displays, 
3D trackers, and a custom-designed 
3D space probe, Ribarsky and his 
colleagues are developing general- 
purpose tools for visualizing and an- 
alyzing complex, multivariate data 
in an immersive environment. For 
example, using simulations of sim- 
ple molecular structures generated 
in the university’s Physics Depart- 
ment, they are developing modes for 
mapping variables onto graphical 
objects. “If you have a sphere or 
some other shape bound to an atom, 
it could move around to de- 
pict the motion of the atom. 
Other properties, such as 
the color of a graphical ob- 
ject, could also be bound to 
a variable, sort of like smart 
icons,” he says. An integrat- 
ed annotation system— 
“sort of like note-taking 
within the virtual envi- 
ronment,” says Ribarsky— 
will further help users un- 
derstand their data. 

Although the core tech- 
nology exists, the computa- 
tional power required to im- 
merse users into complex 
datasets can be prohibitive. 
“There are molecular dy- 
namics experiments, for in- 
stance, where [researchers] 
are running systems of 250 
million’ particles, and 
they’re going up to systems 
of 1 billion particles,” says 
Ribarsky. “Such complex 
systems can obviously benefit from 
interactive visualization techniques 
where you can really see the three- 
dimensional character of the data, 
and move in on it and study it in de- 
tail.” Unfortunately, when you start 
talking about such complex and 
highly dynamical data, he says, 


“you're immediately thrown up 
against performance obstacles. You 
have this very stringent performance 
requirement that everybody is aware 


of, something on the order of 1/10 of 


a second lag and 1/10 of a second 
update rate in order to have a real 
immersive environment, and some- 
thing in that range in order to effec- 
tively operate the interactive devices. 
We’re going to need new generations 
of equipment to do that.” 


Simplifying Data 

Until the available technology can 
meet these needs, immersion into 
very large datasets can sometimes be 
achieved by paring down the poly- 
gon count of a graphical representa- 
tion to one that will provide a good 
sense of the structure or system 
being considered but that will also 
be of a reasonable enough size to be 
handled effectively in the VR 
environment. Such is the approach 
being taken in a current project at 
the Pittsburgh Supercomputing Cen- 
ter (PSC). There, researchers are 
transferring a supercomputer simu- 
lation of biological systems of the 
heart to the CAVE virtual environ- 
ment. The model will be part of an 
exhibit being developed by the Elec- 
tronic Visualization Laboratory 
(EVL) of the University of Illinois for 
the SIGGRAPH ’94 conference. (The 
CAVE is a multiperson, room-size, 
high-resolution 3D video and audio 
environment developed by EVL. In 
it, graphics are rear-projected in 
stereo onto the walls and floor and 
are viewed with stereo glasses. A 
single motion-tracked viewer experi- 
ences immersion. J / 


simulation by Ginkaldl ooskin and 
David McQueen of New York Uni- 
versity, represents a model of the hy- 
drodynamics of a hog’s heart. The 
researchers built the model by weav- 
ing together the layers of fibers that 
make up the heart and simulating 
the interaction of these fibers with 


jar forms. “With date 
we're los 


supp 


the surrounding fluid flow. Visually, 
the fibers are organized to appear 
similar to the structure of a physical 
heart. The researchers are able to 
simulate the behavior of the heart— 
fluid pumping through its spaces, 
valves opening and closing—by con- 
tracting specific ve 

fibers. 

“Basically, it’s 
an immersive ver- 
sion of a data visu- 
alization that we 
already have,” says 
PSC scientific spe- 
cialist Joel Welling. 
“Tt’s challenging in 
that there’s a huge 
number of fibers 
[in the model], and 
you’re limited in 
the .number of 
polygons you can 
draw if you want a 
fagt« response.” 
Consequently, Well- 
ing and his col- 
leagues are work- 
ing with a small 
subset of the fibers. 
“We have to select 
enough fibers to 
suggest the shige 
and the layers un- 
derneath it, but not so many Ahat the 
number will cause us to lose the 
sense of immersion.” 


Unlike the PSC modelg which ~ 
bears some similarities to the struc- 


ture of a physical heart, most data 
visualizations do not tak 


yking at things we’re not 
to see, such as wind pres- 
sure or fluid flow. What we’re essen- 
tially doing is creating these artifi- 
cial things that we have no direct 
experience with—they’re blobs or 
something,” says EVL co-director 
Tom DeFanti. Therefore the learning 
curve for reaching an understanding 
of such images is much steeper than 
it is with a physically based model, 


for example. “You’re trying to pick 
information 6ut of gomnething you've 
never seen bef Te.’ 

The illusion ie mersion helps 
people to comprehend such com- 
plex, abstract data by serving as a 
navigational tool. “In VR, you have a 


| A fully immersive, », interact fly-through | 
gives cardiac specialists an opportu | 
anatomy in ways they've never seen 

oO mee ied creators of the vi 1c 


very aires way to move through 3D 
space. You can line yeurself up with 
the phenomena you’re trying to look 
at, so if you know there’s a hole 
someplace and you want to stick 
your head through it, you can. Doing 
that on a workstation is pretty diffi- 
cult,” says DeFanti. 

In addition to visualizing abstract 
data, immersive interfaces provide 
opportunities for better under- 


The visualization in the background is 
from an interactive simulation created for 
the CAVE virtual environment depicting 
what happens when a heavier fluid lies on 
top of a lighter fluid. The simulation was 
created by Mike Norman and Greg Bryan of 
the NSCA and Trina Roy and Jon Goldman 
of the EVL at the University of Illinois. 
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standing physical models as well. 
For example, unlike the PSC heart 
model, which conceptualizes data 
representing the fluid dynamics of a 
heart, another immersive heart 
model, this one created by the Ciné- 
Med medical education company of 
Woodbury, Connecticut, depicts the 
organ’s physical properties. Funded 
by Miles Pharmaceutical Inc. for dis- 
play at medical conventions, the fly- 
through model, which dynamically 
deforms to replicate the heart’s beat- 
ing motion, includes detailed images 
of the interior and exterior anatomy 
of the heart comprising more than 
100,000 texture-mapped polygons. 
Ciné-Med computer artists mod- 
eled the structure using Wavefront 
(Santa Barbara, CA) software and 
added textures grabbed from video 
footage of a heart. The dynamic, in- 
teractive component was achieved 
via proprietary code. A high-reso- 
lution head-mounted display retrofit- 
ted with a tracking device and a 2D 
joystick serve as the immersive inter- 
faces that combine the effects of view- 
point, direction, and pathway. An 
audio narration is synchronized to 
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h video-grabbed textures 
—ofactual anatomy and 
- programmed to replicate the 
- physical properties of the 
- structures they represent. 


the display, describing various struc- 
tures and locations as the viewer ap- 
proaches them. The simulation runs 
on an SGI RealityEngine, which al- 
lows the real-time display of the tex- 
ture-mapped images. 

The sense of immersion into the 


heart is hindered a bit by theedimaiita- 


tions of the technology, says McGo 
ern. “It’s fully immersive in the 
sense that, if you look to the right 
you see what’s to the right and i 
you look behind you, you see wher 
you've been. But with the head 
mounted display you only get abow 
a 50-degree field of view, so it’s lik 
looking through binoeulars Me ee 


simulations—an areain  e the 


technology is considered to have 
great potential. “If it’s going to be a — 
functional simulation, it’s got to be 


real in every way. The HMDs ha 
to become more realistic in the 
visualization. It’s got to be real-tim 
with no delay, because surgery 


ping in what t " The Virtual 


actual physiologica 
mass, density—of 


The model of the humai 
: backg round was createc 


performed in real time. And tactile 
experiences, not only being able to 
sense platforms and surfaces, but 
also things like textures and temper- 
atures, have to be considered,” says 
McGovern. 


Laparoscopic Surgery 

Although the current interfaces 
are not yet up to par for fully im- 
mersive surgical simulations, they 
are sufficient for creating realistic 
interactive simulations of some pro- 
cedures, specifically those involving 
laparoscopic surgery. In this type of 
procedure, surgeons insert a tele- 
scopic camera through the patient’s 
navel, which allows them to view a 
2D display of the anatomy on a TV 
monitor. The operation is conducted 
with long-tipped instruments in- 
serted through other surgical ports 
in the belly. Using a variety of 
technologies for achieving inter- 
action, Ciné-Med and other compa- 
nies have been able to mimic this 
operative environment. “A laparo- 
scopic event is different from a tra- 
ditional surgical procedure where 
you would, for instance, reach into 
someone’s belly and grab hold of the 
liver. Laparoscopy relies on a sur- 
geon viewing a monitor, so we don’t 
have to worry about head-mounted 
displays, and we don’t have to deal 
as much with tactile sensations 
other than the sense the surgeon 
gets by holding the surgical in- 
strument,” says McGovern. 

To simulate the laparoscopic set- 


cal Ps perty of th Bea ctund it ‘Tepre- 
sents. “We try to give it some kind 
f interactive quality based on the 
parameters— 
ven organ,” 


art in the 
| ‘Ciné-Med 
using Wavefront software. 
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Introducing Power Macintosh” from Apple. It’s incredibly fast. And it’s incredibly flexible. So you can run your existing Macintosh’ system-based software. Run 
most MS-DOS and Windows software* Do your own retouching. Do your own imposition. Do your own seps. Take on more jobs. Probably make more money. 
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Power Macintosh is here. What are you waiting for? 
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In a simulation of the evolution of shape and sound via genetic programming for 

the CAVE virtual environment, a “gene” is a symbolic mathematical expression that 
determines the geometric shape and musical sound of objects in the virtual world. 
Participants can rotate, mutate, or marry objects to other objects of the same generation, 
resulting in the algorithmic generation of new lifeforms. 


says McGovern. In addition, the vir- 
tual organs are assigned values to 
dictate their reactions when they 
come into contact with the virtual 
surgical instruments. “We basically 
describe what type of instrument is 
going to interact and how it will in- 
teract with any given piece of anato- 
my. In other words, a scissor will 
cut, a retractor will push away, and 
graspers will hold on, stretch, pull, 
and so forth,” he says. As a virtual 
organ is dissected, spontaneous ob- 
jects are created, each of which is 
calculated, using artificial intelli- 
gence subroutines, to have indepen- 
dent physical properties. An expert 
system built on artificial intelligence 
programming replicates the patient’s 
physiological reactions—such as 
heart rate and blood loss. 

McGovern believes the nature of 
laparoscopic surgery demands a 
training platform such as The Virtu- 
al Clinic. “Traditionally, the way 
surgeons have been trained is to go 
watch the master surgeon, who 
might say to the student, ‘hold this 
retractor’ or ‘touch this organ.’ With 
laparoscopy, this is all taken away. 
The only person who gets any bene- 
fit—the visual and tactile ex- 
perience—is the person doing the 
surgery. Everybody else is just sitting 
around watching the TV. They might 
as well rent the video,” he says. 
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Although tactile feedback is not as 
important to simulated laparoscopy 
as it is to traditional open surgery, it 
is still an issue, according to Steve 
Allman, project specialist with High 
Techsplanations, a multimedia pro- 
duction company in Rockville, 
Maryland. “One of the problems 
when you’re doing laparoscopic 
surgery is that you can’t tell, when 
you're looking at a computer screen, 
how hard or far you’re really push- 
ing and what the penetrability is of 
something.” High Techsplanations 
already incorporates robotic devices 
with gross tactile feedback capabili- 
ties into some of its simulations, and 
Allman anticipates the development 
of more finite capabilities for pre- 
cisely simulating force. 

High Techsplanations uses a range 
of VR tools to create itsamedical vi- 
sualizations. To simulate a.beart 
catheterization procedure; the com- 
pany created a system,running on a 
RealityEngine, in which users don 
Stereographics’ (San_Rafael, CA) 
CrystalEyes shutter glasses to get a 
3D view of cardiac anatomy created 
with custom modeling software. An 
interactive interface allows them to 
thread a virtual catheter through an 
artery. By injecting a virtual contrast 
material, users can assess the 


catheter’s placement, insert a bal- 


loon catheter on top of that, and in- 


flate the balloon. The virtual anato- 
my demonstrates the physical im- 
pact on the occlusion. 

In addition to using physically 
based models for their simulations, 
both High Techsplanations and 
Ciné-Med are developing anatomical 
models using actual imaging data 
taken from MRI and CT scans. At 
Ciné-Med, for example, the scans, 
which represent visual slices of a 
piece of anatomy, are stacked and 
connected in the computer to re-cre- 
ate the structure as a volumetric 
model. A polygon-reduction process 
results in a manageable wireframe 
version of the model, which can 
then be texture-mapped and as- 
signed the same interactive qualities 
as those given to the illustrative 
models. “This allows us to move 
from a pure training device to a sur- 
gical planning device, where the 
surgical team can operate on a virtu- 
al model of the actual patient—work 
out the maneuvers and plan the pro- 
cedure,” says Ciné-Med’s McGovern. 


Overcoming Obstacles 

Before surgeons are willing to ac- 
cept fully immersive surgical simu- 
lations, the requisite technologies 
have to be able to provide realistic 
sensory experiences. Current tools 
are still inadequate on this front. For 
example, head-mounted displays of- 
fering sufficient resolution are gen- 
erally limited in terms of the fields 
of view they provide and are often 
bulky and uncomfortable, thus 
impeding the illusion of a natural 
surgical environment. 

Other, areas must also be im- 
proved, according to Gary Bishop, 
research associate professor in the 
Graphics and Image Laboratory at 
the University of North Garolina.at 
Chapel Hill, a world-renowned VR 
research center. “We need advances 
everywhere. Not only do the head- 
sets have to be much lighter and 
much more sociable, but the track- 
ing systems have to be more ac- 
curate and have less delay and the 
scene generators have to do more ‘in 
less time,” he says. The UNC re- 
searchers are moving in this direc- 
tion by combining the capabilities of 
many commercial and custom VR 
technologies in order to meet the 
needs of their applications. For ex- 
ample, for image generation, they 
use their own Pixel-Planes graphics 


& 


ad 


of your toughest. 
titors are already 


¥ ~~ 


= 
** 
- a 


~ 
~ 


easant dreams. 


They're running Photoshop up to four times faster. They're running FreeHand up to four times faster. They're running Quark up to ten times faster. They're 


running their existing Macintosh’ system-based software. They're running most MS-DOS and Windows software.“ They're doing more jobs. They're probably 
Z 


making more money. Something to think about. For the name of your nearest authorized Apple reseller, call 800-732-3131, extension 800. Apple — 
CIRCLE 14 ON INFORMATION CARD 


Power Macintosh" is here. What are you waiting for? 
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Image courtesy of High Techsplanations 


accelerator, which relies on massive 
parallelism with a processor dedi- 
cated to each pixel in an image. Cus- 
tom and commercial motion-track- 
ing devices, head-mounted displays, 
and robotic force-feedback instru- 
ments are also among their arsenal 
of tools. 

Examples of research projects in 
which these tools are being imple- 
mented include image-guided 
surgery and remote surgical con- 
sultation. In the image-guided 
surgery application, a doctor wear- 
ing a see-through head-mounted dis- 
play can see the patient and a dis- 
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play of the patient’s internal anato- 
my registered within the patient. 
“The surgeon cammovelher.head 
around to understand the 3D rela- 


tionships inside the patient, and we 
believe this will let her.do a radical- 
ly better job in understanding what’s 
going on inside the patient,” says 
Bishop. 

With remote surgical consulta- 
tion, says Bishop,“the idea is to cre- 
ate a telepresence system in which a 
remote collaborator could advise the 
local doctor who is with the patient 
how to proceed.” 
the medical center where the patient 


In such a scenario, - 
[ doesn’t do much for them.” 


is would be equipped with special 
cameras to convey information to a 
surgeon at the remote site wearing a 
head-mounted display. The informa- 
tion would be processed so that 
when the remote surgeon moves 
around he sees the imagery as if he’s 
with the patient. 


Research Directions 

As is the case with the UNC pro- 
jects, before many potential scien- 
tific and medical applications of VR 
can become real, significant tech- 
nological and conceptual advances 
must be made. Ongoing research on 
a variety of fronts suggests it’s only a 
matter of time before this happens. 
For example, researchers at the Uni- 
versity of Washington have devel- 
oped a display technology, called 
the virtual retinal display (VRD), 
which may someday eliminate the 
need for head-mounted displays. 
The VRD projects VR images direct- 
ly onto the retina of the user’s eyes. 
Still early in its development, the 
technology offers the potential of 
providing stereoscopic, wide-field- 
of-view, full-color, high-resolution 
images from a portable device that 
can be worn like a pair of glasses. 

Researchers at the University of 
Illinois Electronic Visualization Lab- 
oratory are conducting “pick and 
place” experiments, which study the 
differences between the way people 
pick up things in 3D vs. how they 
pick things up in real life. “These ex- 
periments will help us understand 
what the important things in virtual 
reality are vs. what is gratuitous 


\ simulation,” ‘says Tom DeFanti. 


AtsGeorgia Tech, VR researchers 
are working with engineering psy- 
hologists to design the most effec- 
ve interfaces for virtual ,enyi- 


¢ nments, which they a 


~ dowed = 2 that lets you acs 


your Mac or PC effectively. None of 
that has been done in the virtualen- 
vironment,” says Bill Ribarsky. 

Once such developments are real- 
ized, scientists and doctors are likely 
to embrace the technology. “If they 
can find a tool that will help them 
advance their goals, they’l! accept it. 
Otherwise, they won't,” says UNC’s 


_ Gary Bishop. “The ‘gee whiz’ factor 
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Responding 
to the increased 
use of 
animation in 
everything from 
inferactive 
entertainment 
to feature films, 
forward- 
thinking 
production 
studios are 
changing the 
way they do 
business 


eve all heard 
about it: the 
promise of a 
digital future in 
which all media 
blend together 
into one giant hugeness. 
The hugeness is nearly im- 
possible to imagine: interac- 
tive television, interactive 
movies, interactive advertis- 
ing. Multimedia. CD-ROM. 
Digital music, digital video, 
digital film. Game ma- 
chines will become televi- 


iInema 


© 1994 New Line C 


. 
b 


IC 
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sion set-tops. Set-tops will be com- 
puters. Your television is a tele- 
phone is a computer. Your comput- 
er is a network. The network is a 
game is a shopping center Is a li- 
brary. Virtual reality on the data su- 
perhighway. It’s a mad, mad, virtu- 
al, digital on-line world. 

The mergers and joint ventures 
and buy-outs are nearly impossible 
to track, as media companies of 
every ilk create on-ramps and 
exits, toll roads and bridges, truck 
stops and entertainment centers 
for the future superhighway. 

Is this having any impact on ani- 
mation studios? Absolutely. 

“It’s like there’s a carpet under 
Los Angeles, and someone took 
that carpet and shook it,” says Paul 
Sidlo, president and owner of 
Rez.n8, a Hollywood-based com- 
pany of 20-plus people that Sidlo 
describes as “between the bou- 
tiques and PDI’ in size. 

Companies that a few years ago 
were creating flying logos are now 
working on—or wishing they were 
working on—theme-park rides, 
character animation, multimedia ti- 
tles, games, special effects for fea- 
ture films, interfaces for interactive 
television, TV series, and feature 
animations. 

“I think everyone is looking at 
what to do next,’ says Sidlo. “lf 
they're not, they’re going to be out 
of business.” As for Rez.n8? 
“We're expanding into new mar- 
kets, he says. “We don’t want to 
be roadkill on the superhighway.” 

Others agree: “This is the grand 
adventure,’ says Larry Lamb of 
Lamb & Company (Minneapolis). “! 
pity all the people who have stuck 
to five-year plans.” 

Forward-thinking animation stu- 
dios such as these are changing 
the way they organize their busi- 
nesses, the type of work they do, 
and the type of work they go after. 
New studios are being formed, and 
established studios are looking for 
new forms of financing. 

“It's beginning to get much more 
competitive,” says Carl Rosendahl, 
president of PDI (Pacific Data Im- 
ages; Hollywood and Sunnyvale, 
CA). “But the pie has gotten a lot 
bigger.’ 

So big, in fact, that large, sea- 


Barbara Robertson is CGW’s West Coast senior 
editor. 
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The IndyCam™ color digital camera INDY"™ comes complete with all the 


is standard equipment; the most sens- hardware you need for media-mail and 


ible input device for the visual world. video conferencing. 


Work in the first true multimedia Run the world’s best software for image 
processing, CAD/CAM, chemistry, GIS, 


CASE, and more. 


interface — the Indigo Magic’™ User 
Environment — and merge 3D, blistering 


2D graphics, audio, video, and text. 
Achieve almost reckless speed with a 


150MHz R4400™ or 100MHz R4000® 
processor and a true 64-bit architecture. 


It runs applications for every major 
platform: Windows/DOS, Mac, and 
UNIX — all simultaneously 


. 
é 


Despite a wafer-thin profile, INDY is 

packed with audio, video, and 2D and 

3D subsystems, yet still has plenty of 
ies roo for option cards. 


Built-in ports accommodate every device 
imaginable: even VCRs, all your CDs 


(image, music, and data), and MIDI. 


Read, write and import PC, Mac, and UNIX If you've ever used a Mac® or 


files with just a click of the mouse. Sit 
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and Appletalk’™ 
networks, 


Windows® you'll feel right 
at home with the intuitive 


Indigo Magic user interface. 


: Standard com ports 
for Ethernet 10Base-T or AUI, and 
ISDN make INDY an easy-to-reach address 
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The video capabilities are 


like having conferences 


in your cubicle, design 

reviews on your desk- 
top, and chats from your 
favorite chair. 


_ With its volume buttons, headphone jack, and digital and analog audio 
I/Os, it’s like a sound system built into a computer. 
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demonstrate in three dimensions; the machine for everyone who uses multimedia as 
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soned companies such as PDI are 
forming new divisions within their 
companies. Four years ago PDI 
started its character animation 
group; three years ago the compa- 
ny opened its Hollywood office; 
last year it formed Critical Bit, a 
separate division to develop and 
produce feature animations. 

Rosendahl founded PDI in 1980 
to do broadcast graphics. Now, the 
mix of work ts largely TV commer- 
cials (60%) and film (40%): To 
date, the company has worked on 
visual effects for more than 25 
movies. It uses proprietary soft- 
ware for character animation and 
effects and counts among its well- 
known projects Michael Jackson’s 
“Black or White” music video, the 
Bud Bowl V and Pillsbury Dough- 
boy TV commercials, The Last 
Halloween TV special, and the 
movie Toys. 

Unlike broadcast, in_ film, 
Rosendahl believes, the pie exists 
for fewer players. “Film is a com- 
pletely different market,” he says. 
“It takes a huge capital outlay be- 
cause of the resolution. The proj- 
ects are complex. And because 
the risks are enormous for the 
clients, it’s relationship is trust-driv- 
en. It's a booming field for a limited 
number of people.” 

Now, PDI would like to own one 
of those complex projects itself, to 
develop its own animated feature. 
The company has been shopping 
for financial backing. “It’s a tough 
sell because a fully 3D animated 
feature hasn't been done, and stu- 
dios want a safe bet,” Rosendahl 
says. “Pixar is fortunate to have 
Disney. Their movie [a computer- 
generated feature film scheduled 
to be released by Christmas ’95] 
will have a huge impact.” 

This desire to own content is 
echoed throughout the industry. “1 
think it’s a maturation process as 
much as a Change in the industry,” 
says Larry Lamb, who founded 
Lamb & Company 14 years ago 
and recently created Crash Dum- 
mies, the first fully computer-ani- 
mated network television program. 
“The older | get, the more interest- 
ed in equities | become, and the 
less interested In process.” 

Also, notes Scott Dyer, who left 
Lamb & Company last year to 
found, with eight partners, Wind- 


light Studios (Minneapolis): “The 
profit margins for service bureaus 
are getting smaller. Everyone 
wants to move from being a con- 
tent creator to a content owner. 
There’s such an explosion in new 
media, in delivery mechanisms; the 
ones who are not thinking about 
content ownership are not paying 
attention.’ 

some companies have already 
begun making that move. “Prior to 
January we were 100% service; 
now we're 80%,” says Robert 
Greenberg, founder of R/GA Digi- 
tal Studios (New York City). “We’re 


trying to become 50/50 content 
and work-for-hire.” 

R/GA Digital Studios was started 
by brothers Robert and Richard 
Greenberg in 1976, in a 400- 
square-foot apartment; now the 
company occupies a Bauhaus- 
style, 50,000-square-foot building 
on West 39th Street. In 1990, 
Richard Greenberg opened RGA/ 
LA. Known for, among other work, 
its Diet Coke commercials (Paula 
Abdul dances with Gene Kelly) and 
special effects for the movies The 
Last Action Hero and In the Line of 
Fire, the company now has eight 
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1243 


_ divisions including graphic arts, in- 


teractive, corporate communica- 
tions, network services, and enter- 
tainment (for the development and 
production of movies). Recently the 

company created interactive adver- 
tising for the upcoming Time-Warn- 


er test of interactive television in Or- — 


lando, Florida, and teamed with 
Philips Media to create cross-plat- 
form games: Philips supplies 
money, marketing, and distribution © 
(through Polygram); R/GA sup- 
plies content. The computer 
graphics division, which started 
with people from Magi who had 
worked on the movie TRON, 
is a testbed for Softlmage’s 
Digital Studio and Silicon 
Graphics’ Silicon Studio. (In 
addition to Softimage, the 
division uses Parallax’s 
Matador and Advance, Dis- 
creet Logic’s Flame, Wavefront’s 
Composer, and Alias software.) 
R/GA uses its own renderer as well 
as proprietary hooks and glue to 
put the systems together. 
his digital studio, how- 
ever, is but a first step, 
as R/GA moves to- 
ward becoming ve 
“transparent studio,” 
ohrase the bide 
has actually trademarked. “It’s a 
new way of working,’ explains 
Greenberg. “Creative communities 
will interact over a network.’ R/GA 
signed up for the new DRUMS net- 
work from Sprint to connect dis- 
parate offices, and it will have “soft- 
ware that gives people the ability to 
work together as well as if they 
were sitting next to each other. 

“We'll build it, and they don’t have 
to come,’ Greenberg continues, and 
adds with a laugh, “but | still have to 
go. | ve been on more airplanes in 
the last year than ever before.” 

Eventually, Greenberg imagines 
the company will work on line, in- 
teractively, on a global scale. It’s a 
model, he believes, that many 
large companies will adopt in the 
future; and he sees the creative 
collaboration at R/GA providing an 
ideal testbed. “I think companies 
are going to have to look a lot 
more like us,” he says, “small 
groups tied together on a network, 
working together.” 

At Kleiser-Walczak Construction 


Company (Hollywood), Jeff Kleiser 


has found himself experimenting, 


successfully, with a variation on 


this theme: no large, connecting 
network, but many sites. In fact, 
the small company has 30 people 
working at seven different sites. 
“Three years ago we were very 
small,” Kleiser says, “two people 
doing experimental work at home 
on our Synthespians [synthetic ac- 
tors] and digitizing things for other 
people.” They realized, after work- 
ing on the Astronomers TV series, 
that they could gear up for a proj- 
ect, then gear down; so when they 
met Douglas Trumbull, they were 
able to convince him they could set 
up a team in his studio in Lenox, 
Massachusetts, to work on spe- 
cial-effects films for the Luxor hotel 
in Las Vegas. “We bought equip- 


ment and hired 15 people who 


could hit the ground running, who 
had five years or more of experi- 
ence with Wavefront software,” 
says Kleiser. “We were like a CGI 
department for him.” 

Now, the company is marketing 
this approach to other clients. 
“We've got roving bands of com- 
puter animators,’ Kleiser laughs. 
But seriously: “The client gets 
more attention, and they pay for 
what actually goes on the screen.” 

Currently, Kleiser-Walczak teams 
are working out of the Hollywood 


office on a project fora _ 
Disney theme park, an animator is 


working in Chicago, and the Luxor - 


team, still in Massachusetts, is 
working on the movie Judge 
Dredd. “We’re trying to push to- 
ward a virtual corporation,” says 
Kleiser. “When video teleconfer- 
encing is available, we'll be ready.” 

Interactive videoconferencing Is 
also attractive for companies locat- 
ed outside Los Angeles and New 
York. “Not being in LA is a prob- 
lem,” says Minneapolis-based 
Lamb. “We have parity, but were a 
long way from North Hollywood. 
We’re talking to US West and 
Pactel. We're on the list for 
DRUMS. There’s going to be more 
than one way to talk to California 
over dedicated lines.” 

Already, Lamb is experimenting 
with what’s available. For a short- 
turn-around job in Tokyo, with no 
time to send videocassettes back 
and forth, Lamb & Company 
worked out a way to talk to its client 
via the Internet and Macintoshes. 

“We'd move our stills from a Sili- 
con Graphics machine to a Mac 
and send QuickTime movies to the 
client over the Internet,’ Lamb ex- 
plains. “They would make notes in a 
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Macintosh paint 

program and send them back to 

us. The QuickTime movies are low- 

res, but you can get a sense of what 
the motion Is over the Internet.’ 

For Lamb, this is another example 
of how the work of production hous- 
es Is changing. 

“In the mid-’80s, there was a push 
to be one thing or another, to do live 
action, or cel animation, or comput- 
er animation. Things got compart- 
mentalized, and we did, too,” he 
says. “Now, | think the pendulum 
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has swung back. 

“| see our company looking more 
toward the model of production 
houses like Colossal Pictures, 
R/GA Digital Studios, Rhythm & 
Hues,” he says, “where, under one 
roof, we have live action and pro- 
duce a wider variety of animation 
techniques—cel, stop motion, even 
clay if required.” 

Why not? It’s another way to get 
a larger piece of the pie. “Let’s say 
an agency has a job that’s live ac- 
tion with a trick,” Lamb explains. 
“What makes the live action work 
is the special-effects trick. We see 


lots of that. But the live-action 
company gets 80%, we get 20%, 
and we did the trick. We wonder, 
because we did the trick, we set 
the parameters for live action, and 
we have to be there, shouldn't we 
get more?” 

The way to get more, of course, 
is to do the live action, too. It’s new 
ground, but Lamb believes it fits 
well into the new desktop video 
paradigm. The same tools can be 
used to manipulate video and ani- 
mation, so why not do both? 

Lamb & Company isn’t the only 

medium-size animation studio to 
move beyond animation. At Blue 
Sky Productions Inc. (Ossining, 
NY), president David Brown says, 
“| think it’s a mistake to be known 
as an animation house. We’re not 
anymore. We’re doing live action. 
It's important to be able to do 
everything the client wants.” 
Rhythm & Hues (Hollywood) 
added a live-action division three 
years ago. Now, the company is ex- 
panding into non-digital worlds— 
into more traditional model making 
and special effects. 
“Digital is certainly the glue and 
an important thing, but it may not al- 
ways be worthwhile, not cost-justifi- 
able,” says founder Charlie Gibson. 
“We'd rather do the whole job 
here. It’s a control thing.’ 

The staff of 100 at Rhythm & 

Hues—directors, animators, 
painters, model builders, produc- 

ers, writers—spends about 30% 

to 40% of its time creating TV 

commercials, with features 
and theme parks Splitting the 
rest—this year, features had 
the largest portion; last year, 
theme parks. Some credits: 
the Coca-Cola “Polar Bears” TV 
commercial, the Jetsons sequence 
in the “The Funtastic World of 
Hanna-Barbera” simulation at 
MCA Universal, talking cats in the 
movie Hocus Pocus. As the com- 
pany grows, it would like to keep 
the same basic mix. “The markets 
are complementary in timing,’ says 
Gibson. 

Still, ultimate control comes with 
Owning content, and like other top 
Studios, Rhythm & Hues is consid- 
ering how best to achieve that 
goal. One way might be with 
games—especially with new game 
machines offering the possibility of 
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“Ruff’s Bone” produced by Colossal Pictures with 


Broderbund Software for Living Books 


higher production values. Gibson, 
however, IS Cautious: “I think it’s 
great to be sticking our toe in the 
water,’ he says, “but the [games] 
market is at a true infancy stage. | 
don’t think anyone has a good 
handle on it. They just have some 
good concepts: more animation, 
more storytelling, better image 
quality.” 

Another way to own content 
would be with a feature film. 
Rhythm & Hues has developed, in- 
ternally, a script for a feature ani- 
mation. However, Gibson uses al- 
most the same words as 
Rosendahl to describe the prob- 
lem: “It’s very hard to sell an ex- 
pensive project no one’s seen be- 
fore, no one’s done before.’ 

Many of these large studios are 
looking for funding help from ven- 
ture capitalists to help them break 
into the content business, albeit 
with little success. “The traditional 
production houses are very glam- 
orous, but they’re not as profitable 
as a content-ownership business,” 
says Charles Finnie, an analyst 
with Volpe, Welty & Company (San 
Francisco), an investment banking 
firm. “The best production houses 
have figured this out. They look at 
the profit margins and stock value 
of companies like Broderbund and 
say, ‘| want to do that. But in- 
vestors are more excited by invest- 
ment ownership in content compa- 
nies than service companies.” 

Instead, some studios are look- 
ing for joint ventures to help them 
build a track record as a content 
company—as did R/GA Digital Stu- 
dios with Philips and Colossal Pic- 
tures (San Francisco) with Viacom 
Productions (Universal City, CA). 

Viacom signed Colossal to an 
exclusive agreement to develop 
and produce series, movies, and 
specials for network, first run, 
cable, and direct to video; Viacom 
gets a first-look right to Colossal’s 
feature film projects and will devel- 
op new properties for new media. 
First project? Electronic Highway, 
a weekly series to be co-executive- 
produced with Brandon Tartikoff 
and his Moving Target Productions 
company. 

Founded in 1976, Colossal has 
a permanent staff of more than 
150 directors, artists, producers, 
and technical personnel who work 


with ad agencies, produce logos 
for network affiliates, design title 
sequences and special effects for 
movies, and make music videos. 
Credits include opening and clos- 
ing shots for Bram Stoker's Dracu- 
la, special effects for Top Gun, and 
music videos for The Grateful 
Dead, Peter Gabriel, and Bobby 
McFerrin. Its new digital media di- 
vision, headed by Brad deGraf, re- 
cently created Moxy, the first per- 
formance animation character to 
act as a host on network TV (The 
Cartoon Network). The company 
has done simulator rides as well 
as the “out-of-the-box” demo pro- 
gram bundled with SGIl’s Indy 
workstation, and it is working on 
CD-ROM titles and games with 


Broderbund and Electronic Arts. 

Colossal is also developing and 
producing TV series, specials, and 
movies to continue on a path that 
started with the TV series Liquid 
Television and Back to the Future, 
and it is working on several interac- 
tive television projects. “But we can't 
talk about any of them,’ says War- 
ren Franklin, chief operating officer. 

“A lot of companies are ‘wan- 
nabes, ” says deGraf. “We don't 
wish we were, we are.’ 

Franklin, who recently moved 
from Industrial Light & Magic to 
manage Colossal’s movement into 
digital technology and interactive 
media, agrees that studios need to 
look beyond special effects. “They 
took our ILM model as a business 
model,” he says. “But it was a pro- 
duction model. The only point of 
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having a special-ef- 

fects department is to do films 
cost-effectively, to lower the cost of 
production. It’s not a reason to be 
in business, and a lot of companies 
are realizing it.” 

Colossal’s partnership with Via- 
com is impressive. But the most 
colossal partnership of all, of 
course, is the $20 million partner- 
ship Jim Cameron, Scott Ross, and 
Stan Winston made with IBM to 
start Digital Domain (Venice, CA). 
“It’s a really exciting place,” says 
Steve Gray, director of Digital Pro- 
ductions, who left Rhythm & Hues 
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to join Digital Domain. “The associ- 
ation with Jim Cameron and Stan 
Winston gives us instant access to 
the features market. Everyone else 
is fighting the ILM tyranny.” 

The company went from zero peo- 
ple to 225 in nine months. Of those, 
70 work with computer graphics, 50 
of those in front of SGI workstations. 
They're using a variety of software, 
including Alias, Parallax’s Advance, 
Discreet Logic’s Flame, and Softlm- 
age. In addition, they’re developing 


their own software. 

“In the short term, were creat- 
ing things that define the state of 
the art of 2D/3D,’ says Gray. “Long 
term, we're in the design phase of 
what our software will look like.” 
The in-house software will likely be 
object-oriented, with a user inter- 
face that allows special-purpose 
applications to be quickly created. 
“We have a mandate from Jim 
Cameron to do real-time controls,” 
says Gray. 
he idea of creating 
special-purpose appli- 
cations out of an amor- 
phous environment is 
not dissimilar from the 
: Softimage software 
concept they call Digital Studio. 
lronically, Digital Domain’s soft- 
ware could eventually be sold by 
IBM and Softimage’s software by 
its new owner, Microsoft. That’s a 
long way off. In the meantime, Dig- 
ital Domain is finishing two movies 
(True Lies and Interview With a 
Vampire), processing 4000 frames 
of film per week, testing its new all- 
pervasive, not-quite-complete pro- 
duction tracking system, trying to 
manage its quick growth, and, 
along the way, learning about what 
type of effects people really want. 
The company is learning, for ex- 
ample, how to apply video postpro- 
duction techniques to film. “We 
built a facility for high-end 3D,” 
Gray says, “but there’s a huge 
market for the type of postproduc- 
tion effects you can do ona DVE 
[digital video editor]. That’s the type 
of effect people are looking for.’ 

In addition, the company Is try- 
ing to keep counting its beans. 

“We’re really focused on making 
this a sustainable business,” he 
adds. “We’re paying much more at- 
tention to production tracking than 
most companies. We want to know 
where the money Is going. 

“There’s a Standing rumor that 
Digital Domain is going to crash 
and burn,” he adds. “It was exacer- 
bated when we had to farm out 
some of the 7rue Lies work. But 
that was because the work expand- 
ed. | think by the end of the sum- 
mer we'll put the doubters to rest.” 

The production company with the 
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fewest doubters, with the most im- 
pact (apart from Disney) on the ac- 
ceptance of computer graphics 
technology in Hollywood, and the 
company that seemingly supplies 
much of the talent now in high 
places in other companies is 
Lucas Digital’s Industrial Light & 
Magic (San Rafael, CA). 

“We're real busy, says Tom 
Williams. “The movie industry has re- 
ally picked up. The directors are so 
comfortable they can use computers, 
they want digital even when other 
technologies might be better.” 
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The success of Jurassic Park, 
which followed on the heels of /er- 
minator 2, has opened the way for 
3D characters and special effects 
in movies. “We had 40 shots in 
The Abyss, 60 in T2, 80 in Jurassic 
Park, and now were working on 
200 for Casper the Friendly Ghost 
[scheduled to premier in 1995],” 
says Williams. Casper will possibly 
be the first lead character created 
with 3D graphics in a full-length 
feature film. 


Software companies Softimage, 
Alias, Parallax, and Pixar are quick 
to advertise the fact that ILM uses 
their software. In addition, howev- 
er, “we have a lot of our own soit- 
ware, says Williams. “One thing 
we've always tried to do is stay 
ahead of the pack technically.” 
That’s as true of production man- 
agement tools as it is of special-ef- 
fects software. “After 72, we built 
and formalized a whole series of 
tools to monitor the process,’ says 
Williams. “We have to make every- 
thing balance.” 

Technically, Williams would like 
to see that they do move closer to 
production—for communication, for 
real-time feedback. “Everyone 
talks about a digital backlot,” he 
says. “I want it to be virtual.’ 

That there’s much yet to be 
done technically is echoed by 
many companies. “So much soft- 
ware hasn't been invented,” 
says PDI’s Rosendahl. “From 
; the standpoint of software, a 

good percentage of what we 
do no one has even done be- 
fore. | think it will be five to 10 
years before the problems are 
solved.” 

Comments Lamb: “There is a 
perception that you get parity by 
buying commercial software. It’s 
an exaggeration, and it creates a 
lot of inflated expectations. It’s just 
not so simple. [Moreover,] the tools 
created within your company really 
define a ability.” 

oe oes this ability for 
companies such as 
Rhythm & Hues, PDI, 
Colossal, R/GA Digital 
Studios, Digital Do- 
main, and ILM to hire 
some > of the best people, write 
their own software, and cut deals 
with big media companies make it 
impossible for smaller studios? Of 
course not. They just must be 
imaginative. They are. 

Here are some examples of how 
those mid-size production studios 
are creating their own niches. 
Windlight is specializing in motion 
capture and character animation 
with an eye toward creating a TV 
series. Already, the company has 
created a 3D character fora CBS 
TV series pilot called Weldon 
Pond. The software it’s creating Is 
being funded in part by Alias, 
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which will incorporate it into its ani- 
mation packages. And Windlight is 
offering mobile motion-capture ser- 
vices to other studios. 

For Jeff Kleiser and Diana Wal- 
czak, content ownership might 
take the form of individual charac- 
ters at last. Kleiser is looking at 
several scripts that call for comput- 
er-generated characters, and it’s 
possible he'll find,’ among them, a 
project that would use his synthetic 
aciors. it&. tricky, he Gays. 
“There’s typically a complete buy- 
out in effects. But if the project 
makes use of work we’ve already 
done on faces and bodies, | think 
of it as property of our production.” 
That is, Kleiser-Walczak would 
own the character. “If we don't 
have to build a database, it would 
be less costly for the client,” he 
points out. 

At Homer & Associates (Holly- 
wood), founder Peter Conn’s 
oe a oe — = biggest problem is finding people to 

Interactive (Phoenix, AZ) for Info Enterprises’ EnGenious on-line elec- hire. “There's definitely a scramble,’ 
tronic component database he says. “I called all over the world 
looking for Softimage operators.” 
Homer & Associates specializes in 
3D character animation, using mo- 
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The SpaceArm has a small 6"X8" footprint 4 
and connects to any PC or Macintosh computer. 
- through a standard $232 cable. And, unlike, 
other digitizers, there are no line-of-sight 
limitations and the SpaceArm can digitize 
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tion-capture technologies, and in 
live action. “What’s most interesting 
to me,’ Conn says, “is games, in 
providing live action and graphics to 
games developers. We have sever- 
al projects in the works.” 

Rez.n8g, on the other hand, spe- 
cializes in graphic design, which, 
Sidlo hopes, will bring it interactive 
multimedia projects in addition to 
its ongoing TV work (notably, the 
graphics for the Olympics in Lille- 
hammer), movie trailers, and spe- 
cialty films. 

Sidley Wright MotionWorks (Hol- 
lywood) has developed a propri- 
etary digital ink and paint system 
that It’s integrated with 3D anima- 
tion and digital optical effects. 
“We'll continue strengthening our 
position in 3D, but we have our eye 
on digital ink and paint as a real 
growth area, says president Rick 
Melchior. As part of the National 
Video Center conglomerate, Sidley 
Wright MotionWorks has built-in 
funding and isn’t interested in own- 
ing content. “I'd rather concentrate 
on our core business,” says Mel- 
chotr. 

Also uninterested in content, for 
the moment, is Ed Jones, presi- 
dent of Cinesite (Hollywood and 
London), which, in addition to the 
film scanning services it’s most 
known for, offers 2D effects and 
compositing as well as 3D effects 
to support the 2D. “If you’re build- 
ing content, how can you provide 
effects?” he asks. “I’m like the guy 
running the general store during 
the gold rush. | want to build the 
shovels—the software to do at- 
mospheric effects, the digital back- 
lot, the stock footage. The guy run- 
ning the general store is the one 
who made the money.” 

With so much to do, so much to 
invent, SO many places now to use 
computer graphics, there should be 
room for general-store owners as 
well as gold barons—and others. 

“The whole idea of creating vir- 
tual worlds is pretty exciting,” says 
deGraf. 

“We could evolve into an online 
studio. We’d update the virtual 
world every day with new charac- 
ters. It'd be like having your own 
channel,” says Franklin. 

“The Colossal channel,’ adds 
deGraf. 


Well. Why not? CGW 
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Now you need a 3D model that 
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So, after you build your 
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multimedia production. Then, 
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Sales materials. And, to top it off, 
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to deliver CAD-compatible files so their 
engineers can generate final drawings 
for manufacturing. 

This is one of those projects that 
bring most 3D graphics packages to 
their knees—which is why you need a 
whole new approach. 

And that’s something you'll only 
get from Macromedia’. 
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FOR WINDOWS” AND MACINTOSH*. 


MacroModel Is the only spline- 
based, CAD-accurate 3D modeler 
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™s_ Mac and Windows 


Michael Jung Lee & Li-Chih Fu and 
modeled with MacroModel by Dan Meblin. 


As a result, tt makes your work fully 
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MacroModel simplifies profes- 
sional-quality model-making for 
product prototyping, mechanical 
designs, desktop publishing, multi- 
media and any other application 
that requires real-world imagery. 
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the speed and performance you need 
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rendering in real time. If they were 
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IF YOU CAN MOVE A MOUSE, 
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In the past, a course in quantum 
physics was easier to grasp than 
most computer-based modelers. 

Now, even if you can’t tell an 
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extrude, sweep, skin and lathe like a 
pro. In fact, MacroModel’s straight- 
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illustration and CAD software than 
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You can build and edit objects 
in a 3D world, rather than in sepa- 
rate 2D design windows. You have 
the option of modeling in fast 
smooth-shaded mode, instead 
of wireframe only. And it 
takes just two mouse clicks 
to move in or out of the 
third dimension. 

(Only Rod Serling could 
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scientist to use MacroModel. 
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But since you just might need a 
rocket scientist’s level of detail, our 
“double precision floating-point” 
technology ensures accuracy to the 
sixth decimal place—that’s equal 


to the finest CAD programs. 

You can create objects relative 
to each other in the 3D world and 
edit their spline-based control points 
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advanced 2D and 3D snapping 
tools. Apply colors, shades and 
materials to your modeled objects, 
and render scenes with life-like 
Shadows and lighting effects. 

Heck, you may even have some 

fun in the process. 


MacroModel’s interface makes 
complex modeling easy with many 
of the familiar tools found in CAD 
and spline-based 2D illustration 
programs. You can even twist, 
bend and taper objects with the 
click of a mouse. 
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Interactive browser boxes, 
containing a “virtual trackball” and 
“virtual joystick,” offer precise 
control of individual objects, 
views, light sources and materials. 


FIND YOURSELF IN 
THE THIRD DIMENSION. 
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and Macromedia’s complete 3D 
product line, as well as a free copy 
of our Visualization & Design 
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Created by Donald Grahame. 
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and photorealistic rendering. 
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o doubt about it: When it comes — traditional hand: drawn animation 
to animation, even classic Disney _ that isa Disney staple. 4 
animation, the computer can The scene took five CGI animators i. 
make things, well, more “animat- 21/2 years to put together, according to 
ed.” We've seen the proofina3D Edward Kummer, CGI manager The 

digital ballroom that let Belle and her decision to harness the computer 

unlikely suitor in Beauty and the the task freed hand animators, of 
Beast waltz and whirl to their hearts’ course, from drawing 800 wilde. 
content. We’ve also seen how a digi- _ beests, but more importantly to view 
tal cave environment treated the hero ers, it guaranteed | a scene with fa 
of Aladdin to the kind of rip-roaring _ "greater dramatic impact than hand an- 
action that would have left Cinderella imation could have provided. Having 
or Snow White in a dead faint. The digital wildebeests meant computer 
only question now is, what's the next” ~ animators could model these animals oe 
move, Disney? oid and thus capture the terrorand 

How about a anpeds of 800. turmoil of their onslaught from vari- | . 

- wildebeests, charging and rampaging ous angles. It also let the CGI depart- _ 

_as if possessed across 21/2 minutes of ment use a sophistic ated particle Syse 0 
animation footage? Wildebeests, you. tem to control the movement of the ao 
_ask? Like, from Africa? ~ oe _wildebeests as a herd. PN 

Yes, wildebeests. Walt Disney Fea- For Disney, the stampe ane demand- ee 
ture Animation (Glendale, CA) found — ood dramatic impact and realism be- 
itself needing to animate such crea-_ cause, as technical director Kiran | 8 
tures for its latest full-length feature Joshi explains, ie scene is pivotal to v8 
The Lion King, which at press ae 
time was scheduled to debut last — 
month. The Feature Animation 
group relied on its Computer Gen- _ 
oe erated Imagery (CGI) department _ 

: BY GA KRY PRITZER to create a stampede of fear-in- | 

54. ee) spiring volume and convincing 
motion but one whose three-di- | 
mensionality would remain con-  __ 
tinuously i in harmony with the — 


- <Paniance writer Gary Pritzer iS based te / 
| pole oe 7 ao 


om D wuiyt996 
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the development of the main charac- 
ter, Simba the lion cub (whose uncle 
provokes the stampede through a 
canyon in an attempt to kill off 
Simba and his father, the king). “It’s 
dark [evil] and scary but a very inte- 
gral part of the story, because it’s 
_ showing powerfulness,” says Joshi. 
_ “The directors wanted the scene to be 
like a dam breaking apart and the 
water [herd of wildebeests] keeps 
coming and coming. It’s like you're 


A harmony of 3D and 2D: Faced with the 
challenge of getting 3D wildebeests to 
move convincingly through a 2D hand- 
painted canyon, Disney's CGI animators 
built a 3D wireframe canyon to the 
dimensions of the hand-painted version 
and experimented with the running motion 
of the animals (far left). They next oriented 
the wireframe model to perfectly match the 
_ 2D canyon background (center). The final 
image shows the tight integration of the 
teeming herd with its surroundings. 


caught in this flood with only one di- 


rection to run and even at that, the 


water catches up to you.” 

To keep the audience as caught up 
in this relentless tide of beasts as pos- 
sible, the CGI animators walked their 
own kind of tightrope across the 


stampede. They needed to be perfec- 
_tionist in their digital quest for real- 


ism when such things mattered but 


true to the classic 2D look permeating 


the rest of the movie, including the 
canyon background for the stampede. 
Says Kummer, “2D animators are 
often trying to draw and render 
things as three-dimensional as they 
can to give them depth. And in CGI, 
where we deal with 3D objects and 
characters, we're always trying to 
make things look more two-dimen- 
sional to match the traditional anima- 
tion look. So we’re all trying to meet 
in the middle. I would say with the 
wildebeests, we really got it right.” 


The CGI department began its 
work by examining film footage of 
wildebeests and modeling the animal 
with Softimage (Montreal) software 
on a Silicon Graphics workstation. 
CGI animator Linda Bel then used 
Softimage to build a library of wilde- 
beest behaviors: gallops, head tosses, 
and leaps (and variations on these, 
such as with the tail moving differ- 
ently). “Of course, when you're 
thinking about 3D motion, you have 
to solve it from all camera angles,” 
says CGI lead animation Scott John- 
ston. “It has to look right from the 
side, front, back, and top.” 

Meanwhile, Joshi worked to create 
a herding system for the wildebeests. 
Using a “collision avoidance type of 
particle system,” in which he initial- 
ly represented each animal as a 
“bounding box,” Joshi wrote pxo- 
grams to let an animal move to the’, 
left or at to avoid stationary objects _ 
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(such as rocks in the canyon), slow 
down to keep from bumping into oth- 
ers up ahead, and change velocity 
and the presence of obstacles. 

“The biggest problem I had with 
this type of herding vs. if I were to do 
birds or fish,” says Joshi, “is that 
[wildebeests] are objects that are 
moving on the ground. They have a 
limited [range] of velocity. From 
frame 1 to 2, the wildebeest has to 
move at a certain velocity; otherwise, 
you would see the foot slip on the 
ground.” He also added leaning coef- 
ficients to make the animals lean to 
the left or right. “|The leaning] looks 
really natural and gives this weight to 
the beast,” he states. 

Once Joshi had played with the 
herding mechanism, CGI animators 
could readily “clone” their wilde- 
beest model, substitute the clones for 
Joshi’s bounding boxes, and examine 
the simulation more closely. At this 
point, according to Joshi, directors 
might step in, for example, and yank 
wildebeests from the foreground if 
their motions seemed out of place. 
The herding program lent itself well 
to this kind of tweaking. 

Of course, mere cloning of the 
wildebeest was not sufficient for a 
scene in which realism was impor- 
tant. As part of this cloning process, 
says Johnston, CGI animators used 
stochastic algorithms that randomly 
assigned each of the 800 animals a 
slightly different size and slightly dif- 
ferent shade of brown from within 
pre-established size and color ranges. 

Apart from the shade of brown 
that the wildebeests received, the CGI 
department used in-house shaders to 
create shadows and to add tones 
(shading) to the animals’ bodies. 
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While Disney hand animators would 
normally draw shadows and tones, 
this time, with 800 wildebeests, the 
digital route made more sense. CGI 
technical director M.J. Turner, who 
wrote many of the shaders, relied on 
Pixar’s (Pt. Richmond, CA) Render- 
Man shading language to do so. 

Even with the ability of today’s 
computer technology to capture high- 
lights hitting an object with photo-real- 
istic precision, Kummer states that his 
department handled tones simply. 
“We basically put the top in light and 
made the bottom dark. This kept us 
consistent with traditional animation.” 


Seamless Hair Pieces 

The CGI department’s attempt to 
make its scene as seamless as possi- 
ble with the rest of The Lion King did 
not stop with tones. The CGI anima- 
tors relied on the traditional side of 
the house to draw hair for a wilde- 
beest’s mane, beard, and tail. The 
hand animators even drew different 
hair motions (such as a flopping 
mane) and passed them on to the 
computer animators for texture map- 
ping. While animators originally dis- 
cussed using algorithmically generat- 
ed hair, says Johnston, they agreed it 
would have stood out as being differ- 
ent and would otherwise have not 
been worth the effort. 

Getting the hand-drawn canyon 
background to marry crisply with the 
3D wildebeests took a special effort, 
according to Kummer. CGI animators 
scanned the 2D background into the 
computer and built a 3D model to the 
exact dimensions of the scanned ter- 
rain. Animator Greg Griffith then an- 
gled the model to match the tilt of the 
2D canyon perfectly and “ran” the 


800 wildebeests down the 3D model. 
“When you later get rid of the 3D 
canyon,” says Kummer, “you just 
have the wildebeests. You composite 
them over the 2D picture, and it 
looks like they’re running in it.” 

Once the CGI department had at- 
tained this level of integration of 2D 
and 3D elements, it still resisted the 
temptation to go hog wild with the 
camera. Johnston states, “We didn’t 
do a lot of 3D camera work because 
the second you start moving your 
camera in 3D, it’s going to make your 
3D elements look more dimensional, 
but your 2D elements are going to 
flatten out.” This situation meant that 
CGI animators couldn’t rely on the 
camera built into Softimage or other 
3D packages; instead, they wrote 
their own code to create, as Johnston 
says, “a more flexible camera model 
that more closely resembles the 
model we use in animation, the tradi- 
tional animation camera stand.” With 
this camera model in place, Johnston 
and crew stuck with 2D multiplane 
moves to capture the rumble and 
tumble of the wildebeests. 

For sheer mass and force of char- 
acters, The Lion King makes a signifi- 
cant contribution to Disney’s digital 
efforts to date, which include Beauty 
and the Beast, Aladdin, and other 
films. Says Peter Schneider, presi- 
dent of Walt Disney Feature Anima- 
tion, “We are committed to this [digi- 
tal] medium.” The statement seems 
to verify that the CGI department has 
truly established itself within the Dis- 
ney organization. 

According to Schneider, viewers 
can expect to see Disney continue to 
use the computer to lend dimension- 
ality to its stories and to give life to 
certain types of characters. “We’re 
very interested in characters that can 
act, like the carpet in Aladdin, be- 
cause we think acting is the most im- 
portant thing we can advance the 
computer in doing,” he says. 

What sort of characters might we 
expect from Disney as part of Toy 
Story (working title), its upcoming 
(Christmas 1995), completely digital, 
full-length film that it will create 
with Pixar? “I think you will get real- 
istic-looking characters but still car- 
tooned,” says Schneider. “We’re not 
interested in trying to get Arnold 
Schwarzenegger on the screen look- 
ing realistic as an animated character. 


Ever.” CGW 
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technology, you get graphic quality printouts. Plus the new 
4900 Printer comes with a Total Satisfaction Guarantee, so you 
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oused in an unpreten- 
tidus, one-story office 
_building in an industri- 
‘al park in Glendale, 
California, about 10 
- minutes away from the 
Burbank airport, is one of the most 
_ creative and successful groups in 
. “Hollywood’ ’—Walt Disney Feature 
Animation. Here, in this very low-profile location, Disney 
artists have created two of the highest-profile and most- 
- profitable animated features ever: Beauty and the Beast 
- and Aladdin. 
.”™n the lobby, a tidy wall display steps a viewer through 
the process of making an animated film at Disney. In the 
display, you see a page from the movie script for Beauty 
and the Beast. A handwritten exposure sheet details the 
mechanics of a scene, frame by frame, including camera 
moves. Pencil sketches of the Beast, a color model that 
shows a sample painted Beast with all his colors carefully 
labeled, and beautiful hand-painted cels that show the 
pencil sketches inked and colored complete the process. 
It’s educational. But it’s not accurate. Not any more, 
and not, as a matter of fact, for Beauty and the Beast, the 


Barbara Robertson is CGW’s West Coast senior editor. 
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second feature film ever made to have every frame passed 
through a computer. Disney’s Rescuers Down Under was 
the first. 

Make no mistake, Disney feature animations are still 
created by hand—the characters are sketched, frame by 
frame, in pencil, by animators; and backgrounds are paint- 
ed. But since 1989, nearly everything else happens on a 
computer. 

Once a pencil test of the animation and layout for a 
new film are approved, the exposure sheet becomes digi- 
tal; the inking and painting are done by artists coloring 
pencil sketches scanned into a computer; backgrounds, 
middle grounds, foregrounds, and other painted layers are 
scanned into the computer for digital compositing and 
special effects; and digital files are sent to a film recorder 
to create the movie. The only cels now painted by hand 
are those destined for gallery sales. 


In this establishing multiplane shot for 7he Lion King, Disney 
artists used CAPS to fly a “digital camera” behind the bird, to 
follow it as it Soars over dozens of layers of animals racing toward 
the rock. 


The system these artists work with for this “back end” 
of a production is called CAPS (Computer Animation and 
Production System). Engineers at Disney and at Pixar (Pt. 
Richmond, CA) began creating it in 1987, and they haven’t 
stopped adding features and refining it since—with Disney 
largely responsible for the infrastructure and Pixar for the 
graphics and user interface. It’s been used for four feature 
films—Rescuers Down Under, Beauty, Aladdin, and the re- 
cently released Lion King. Work has begun on a fifth, Pocha- 
hontas. 

Although in March 1992, 10 people, seven from Dis- 
ney Feature Animation and three from Pixar, received 
Academy Awards for scientific and technical achieve- 
ment for their roles in developing Disney’s CAPS, Disney 
has remained very protective of the system. Until recent- 
ly, few people outside Disney had seen it. 

We’re the first people from the press to be invited inside. 


First stop, ‘scene 
Planning, first door on 


Academy-Award 


the right. “Before you ~ 

get to this part of the Winners 
building, it’s Disney of 

the 1930s,” says Paul 

Yanover, manager of Lem Davis 
CAPS, who will guide Randy Cartwright 
us through the digital Mark Kimball 


David Coons 
Jim Houston 


side of Disney. 
The people at Dis- 


ney emphasize that David Wolf 
CAPS is not just tech- Dylan Kohler 
nology; it’s the process The Disney Studio 
of making the film, 

and it’s the people. 

They’re right. But the Tom Hahn 
technology is pretty Peter Nye 
darn impressive. Con- Michael Shantzis 


sider: Movies are mea- 

sured in feet, about 

7200 feet per movie (16 frames per foot, 24 frames per 
second, 80 minutes). The artists work with images at 2K 
resolution, 12 bits per color channel (plus alpha). They 
can choose from 69 billion colors. 

“There are dozens and dozens of graphical opera- 
tions,” says Tom Hahn of Pixar, who has been working 
with CAPS for the past eight years. “It can do virtually all 
the useful 2D operations we know about for films.” 

The artists produce, and the system manages, 5 ter- 
abytes of data per film, more or less (the equivalent of 5 
million 1.2mB floppy disks)—more than 2 million image 
files per film. They’re producing finished work at a rate of 
11,000 frame levels per week—300 feet (or more) of com- 
posited, final scenes per week. 

CAPS is totally integrated into the production process; 
all the departments—Scene Planning, Animation Check, 
Scanning, Color Model, Ink and Paint, Compositing— 
have equal access to all the exposure-sheet data for any 
scene moving through production. Although, of course, 
not everyone can change an image, anyone can play, on 
screen, any scene in the pipeline frame by frame or as a 
film loop—in its current state or in any incarnation in 


Here, scared, little Simba has just escaped the herd of wilde- 
beests. The dust cloud, a CAPS special effect called “turbulence,” 
is created automatically when the scene is composited. 


In this scene from The Lion King, Disney artists chose a CAPS 
Special effect to emulate a familiar live-action optical effect called 
“rack focus.” At first, we see the foreground ants in focus; then, 
the focus changes to reveal the zebras in the background. Without 
CAPS, artists would have to draw and paint individual pieces of art 
for each stage of the blurring on all the layers through the entire 
scene. Now, they add an instruction to the exposure sheet, and the 
blurring happens automatically when the scene is composited. 


time. The graphics capability is amazing, the data man- 
agement astounding. It’s continually being rewritten in re- 
sponse to production requirements of the most massive 
ongoing production of feature animation at the highest 
quality. It’s a remarkable system. 

“T could never imagine making movies without it 
today,” says Peter Schneider, president of Disney Feature 
Animation. “With the number of things we’re doing and 
the speed demands, we could not have made these movies 
traditionally and had the same kind of quality level. 

“Has it made it easier? I don’t know,” he continues. 
“Tt’s made it more fun. It’s made it more fun because you 
can do so much. As an artist, you can conceive of some- 
thing and go do it.” 

Ann Tucker, supervisor, Scene Planning, who worked 
on Disney films using traditional methods before CAPS, 
puts it succinctly: “Now, I’m free.” 

In Scene Planning, the mechanics of a scene—the cam- 
era moves—are calculated for each drawing and painted 
layer in each frame. A scene might be as short as 1 or 2 
feet (16 to 32 frames), as long as 40 feet—even longer. 
This department is the starting point for CAPS. 

CAPS is a dual-monitor system. One monitor (usually 
the left) displays the exposure sheet with user interface 
icons, buttons, etc., above. The second monitor is used to 
play the scene. In every department, you see basically the 
same thing, although the icons and buttons change to ac- 
commodate different functions; and rows and columns in 
the exposure sheet expand and compress to display the 
data most needed by a department. 
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Scene planners work with low-resolution scans of pen- 
cil drawings and start with hand-written exposure sheets 
that they enter into the computer. This digital exposure 
sheet becomes the lifeblood of the production process. It 
looks something like a spreadsheet with rows and 
columns for frames and levels; it eventually contains all 
the data for a scene. 

On screen, a film loop of a black-and-white pencil test 
is playing. “This is a simple multiplane scene,” says Tuck- 
er, who realizes what she’s said, and laughs. “There used 
to be no way you could put the words ‘simple’ and ‘multi- 
plane’ together. There are seven pieces of art here. That 
was the limit conventionally.” Now there are no limits. It’s 
not unusual for a scene to have from 50 to 100 layers. 

Artists use multiplane shots to give a scene dimension- 
ality, to have characters move through the layers as if they 
were moving through an environment. This added depth 
and richness is one of the most noticeable changes in the 
look of Disney movies since CAPS. 

“In Little Mermaid there are three multiplane shots be- 
cause that’s all we could afford and all we could really 
manipulate. In The Lion King there are hundreds,” says 
Schneider. 

Once the cleaned-up pencil test is approved, it’s sent— 
digital film loop and exposure sheet along with the origi- 
nal pencil sketches and other notes in the scene bundle— 
to the Animation Check department. 

Here, supervisor Janet Bruce checks the animated pen- 
cil test against the original layout and looks for mistakes. 
On screen, the young lion, Simba, runs through a cloud of 


dust raised by a herd of wildebeests, with Bruce control- 
ling the frame rate. Simba goes behind a rock. Oops, his 
shadow stays in the scene. To remove the shadow, Bruce 
deletes that level from the exposure sheet and physically 
removes the drawing from the scene bundle. Second 
scene: Nala, the lioness and Simba’s girlfriend, comes fly- 
ing over a log after Pumbaa the warthog. In this scene, 
there are enough layers to create a confusing mesh of pen- 
cil lines, so Bruce isolates each. Then, she checks each 
frame to see that Nala’s shadow travels properly over the 
log and fits neatly into a crease of land, that her feet land 
on the ground when they should. 

“We're sort of like the dress rehearsal,” says Bruce. 
When the scene leaves this department, the animation 
(pencil drawings) and the backgrounds (layouts, now 
painted) are ready for final scanning at high resolution. 

The motion-controlled scanner was built for Disney 
using specifications from the CAPS engineers. It’s con- 
trolled by data in the exposure sheet which sets the camera 
position and resolution for each drawing in the animation 
and each painted layer. Various sections of one painted 
background might be scanned at different resolutions to ac- 
commodate camera moves yet efficiently manage data re- 
quirements. For example, as the camera zooms in on the 
stained glass window in the opening scene of Beauty and 
the Beast, the window is scanned at higher resolutions. “I 
scan exactly what’s needed as it’s needed and only that,” 
says Robyn Roberts, supervisor of Scanning. 

The CAPS software then automatically seams together 
scanned sections so that, for example, you might see a 
scene where the camera swoops across one seamless 
background as it follows the main character running 
through a scene, even though the different parts of the 
background were, in fact, scanned separately. 

Next stop, Color Model. It’s in this department that you 
really see the power of the graphics engine. The output 


from this department is the color scheme for all the char- 
acters in a scene and the settings for all the CAPS effects. 
“|The words] ‘color model’ really understate what we do,” 
says Randy Fullmer, artistic coordinator on The Lion King. 
“In Color Model, we capture what you see on a frame.” 

They start by running the pencil test (on the computer 
screen) to see a character within its layered environment, 
then pick a keyframe to color. As they color the character, 
they’re interactively designing a color palette. 

“We used to have a limited number of palettes for a 
film—about nine—although in Mermaid we had a lot,” 
says Karen Commella, supervisor, Color Model. “Now we 
can have one palette per scene.” 

For this scene, the scene where Nala hunts Pumbaa, 
they decide to blur the grass in the foreground to give the 
scene more depth. (The grass was scanned as a separate 
layer.) The exposure sheet now includes an instruction for 
that layer that progressively blurs it, from zero to 15, over a 
series of frames. The blurring happens automatically when 
the scene is composited—as do all the special effects. 

“At first, the system did way more things than we could 
use,” says Fullmer. “Then we started asking for more.” 

In The Lion King, for example, the artists are making par- 
ticular use of a feature they call “turbulence.” “We based 
‘turbulence’ on work done by Ken Perlin,” says Pixar’s 
Hahn. “I decided to put it in and see if anyone used it. They 
were in the middle of production then, but now you see it 
in most of the effects scenes in Lion King.” You see it, for ex- 
ample, in waterfalls, dust clouds, and jungle fog. 

Other effects in The Lion King: ripples and reflections 
in water, backlighting, progressive color changes, camera 
effects that simulate a live-action camera. “The directors 
on Lion King wanted characters to go out of focus and get 
darker as the shape comes toward you,” says Fullmer. 

With CAPS, the directors can now describe a look and 
watch as the Color Model artists create and change it interac- 
tively. To help speed compositing, the system knows which 
layers have been changed and updates only those layers. 

“This is a very collaborative art,” says Commella. “It’s 
a very exciting room.” 


Painting — and Inking 

Once the color model is set, the palette for a scene cre- 
ated, with colors for each character defined, the scanned 
pencil drawings can be inked and painted. 

In the Ink and Paint department, the user interface 
changes radically—the exposure sheet area turns into a 
digital equivalent of an acetate cel, the user interface area 
is filled with colors and Mickey Mouse icons to select an 
inking plane (to color the lines) or a painting plane (to fill 
areas with color). Artists can change the colors of inks be- 
fore or after a character is painted. 

“T like to see the character’s color when I’m inking, so I 
prefer to paint first,” says Carmen Sanderson, painter, 
who joined Disney September 17, 1945, she states proud- 
ly, right out of high school. Sanderson demonstrates some 
of the paint system features—quick selection of colors 
from the palette, a bounding box for easy fills of small 
areas, erasers. Then she switches to inking. 

In the 1950s, Disney began using a custom Xerox copi- 
er/camera to put pencil drawings onto acetate. The result- 
ing black lines were costly and difficult to change to col- 
ored lines. It dramatically affected the look of Disney 
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animations. 

“Before CAPS, we could only ink the most important 
characters,” says Hortensia Casagran, supervisor, Ink and 
Paint. “Now, some characters have 10 to 12 inks.” 

Further, the lines can be blurred; colors can be blended. 
“Tt’s such a great look,” says Gretchen Albrecht, manager. 
“Tt gives a softness, a roundness to the characters.” The ob- 
vious and first use was for makeup (Belle’s rosy cheeks in 
Beauty and the Beast); now, it’s being used on nose 
bridges, legs, ears. “It’s an extra step, but it’s worth it.” 

All the departments have quotas to meet, feet of film to 
push down the pipeline. Keeping the assembly line fed is 
a constant balancing act. “We want it to be as fast to scan 
as to paint as to composite as to film-record,” says David 
Coons, who has been working at Disney on the system 
since its early days. To help speed the inking and painting 
process, a special mode now allows six painters to work 
on the same scene simultaneously. 


The Final Check 


Once the scene is inked and painted, it can be compos- 
ited and readied for a final check. The compositing is a 
batch process that’s queue-driven using a network of co- 
operating machines. When a composite is ready, it’s fed 
back to the people who need it in the departments. Final 
composites go to the Final Check department. 

Here, final checker Teri MacDonald views a composite 
of the scene, 40 frames at a time—at frame rate—in full 
color and final resolution. She toggles back and forth 
through the scene looking for mistakes. She finds one. 
“Look, Nala didn’t get inked correctly,” she points out. 

Before, MacDonald had to do everything by hand, or- 
ganize the backgrounds, the cels, then flip through them 
looking for mistakes. It’s hard to imagine. 

The original goal for CAPS was to keep the Disney ani- 
mation process, streamline it, and bring back the quality 
that had been lost after 1950. “Disney reached its low point 
in animation 10 years ago with the release of Black Caul- 
dron,” says Schneider. “By and large, no one thought there 
was any value in animation.” To create the movies of the 
30s and ’40s by hand at Disney would have been tremen- 
dously expensive, and the little new technology introduced 
in the production process, the Xerox machine, had actually 
hurt the image quality. If Disney Feature Animation were 
ever to reach its past glory, something had to change. 

“Tt was really Roy Disney who, in the takeover, ended 
up with the animation division,” says Schneider. “He said 
to Michael [Eisner] and Jeffrey [Katzenberg], ‘Wait a 
minute, go off and fix live action. But the animation divi- 
sion is very special. Don’t touch it.’ ” Disney and Schnei- 
der pushed through a proposal for the CAPS system, a 
proposal meticulously developed (and cost-justified) by 
Lem Davis and other Disney engineers earlier, but not 
acted upon. Then, Disney contracted with Pixar and 
began working with Alvy Ray Smith on system specifica- 
tions. The development of CAPS, the system which 
would give artists in the ’90s the tools to create looks as 
rich, even richer, than the feature animations of the ’30s 
and ’40s, was underway. 

In 1989 the CAPS team created one scene, one of the 
last scenes from The Little Mermaid (Triton and the Mer- 
people, waving to the newlyweds). They expected to 
work next on a small feature. Instead, Schneider told 
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With CAPS, Disney artists regained the ability to have various colors of ink on characters, and now they might use as many as 10 or 12 
inks on a main character—as well as special color-blending and line-blurring functions. 


them they’d move straight into full production on Res- 
cuers Down Under. It was a bold move. 

“Now that,” says Ed Catmull, president of Pixar, “can 
make people focus.” 

“The system wasn’t tested,” adds Hahn. “It wasn’t real- 
ly finished.” 

“If you look back on it, it was a stupid decision we 
made, because what if it hadn’t really worked?” says 
Schneider. “It was very exciting. It was really pioneering. 
But it was on the edge the entire way. We were all here 24 
hours a day for weeks.” 

Would Schneider do it again? “Yeah,” he says. “Be- 
cause I think if you don’t, nothing gets done.” 

What the CAPS team has done is given Disney artists 
tools that have changed the look of the films—forever. 

“T think the original objective was to replicate what we 
had, to not lose quality,” says Schneider. “We always 
knew it could restore lots of things, colored lines, air- 
brush, you know, the simple things. We’ve gone one step 
further. If you look at Beauty and the Beast, at Rescuers 
Down Under, although they were significant steps for- 
ward, they were about replicating, about trying to get back 
some of the artistic techniques from the ’30s and ’40s. 
When you look at Aladdin and The Lion King you realize 
we have surpassed technically—I’1l never say movie- 
wise, that’s for someone else to say—but technically, we 
have surpassed the kinds of things that were done back 
then, which is very, very satisfying.” 

What’s next? The graphics system has been ported 
from the proprietary Pixar Image Computers onto general- 
purpose workstations. The port took nearly two years, but 
it’s done. “I have it running on several platforms,” says 
Yanover. “We don’t want it to be tied to any platform. We 
want it to be open.” 

We can expect this new CAPS to include new features. 
Already, Hahn and his team have added live-action spe- 
cial effects in response to a request from Disney’s Buena 
Vista division. The effects have been used in Nightmare 
Before Christmas, Dave, and other movies. 
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And, we can expect to see a tighter linking between 
CAPS and 3D graphics. Now, 3D scenes are created apart 
from the traditional animation process, a process CAPS 
diligently emulates. Basically, rendered 3D scenes are 
composited with the 2D scenes, which means there’s no 
way for the people in Animation Check to participate in 
the process. 

“There’s a lot of work going on in this area,” says 
Yanover. “We’re working on a proprietary system with 
next-generation 3D graphics and integrating that system 
with CAPS.” 

The switch to workstations is timed to take place with 
the move to a new, flashier building in December—the 
fulfillment of a promise to Feature Animation from 
Michael Eisner after the success of Beauty and the Beast. 
One of the Disney engineers proudly notes that you will 
be able to see the word “Animation” on the new building 
from the freeway. 

The move also allows the engineers to install a new, 
faster network, to think about new tools—and new parts 
of the process that might benefit from digital media. 
“There will be a lot of new functions and tools to provide 
artists new ways to do things,” says Mark Kimball, who 
has been largely responsible for the system logistics. “I be- 
lieve the new tools will have as much impact in the fu- 
ture as CAPS has had up until now.” 

Adds Schneider: “I look at CAPS as a first step, sort of 
the engine that allows us to do everything we do filmmak- 
ing-wise, whether it’s the rack focus, the 360-degree cam- 
era shot, the wildebeests, the dust, the multiple images. 

“If you give artists challenging tools, they will use 
them and will push them further,” he adds. “They just 
keep pushing until someone says ‘stop.’ And by and 
large, we don’t ever say stop.” 

You don’t? 

“No. Why? As long as it’s important to telling the tale 
in the movie, to telling the story, it’s important to do,” 
says Schneider. 


Clearly, they pulled no stops with CAPS. CGW 
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Robert Herrick Russ 


“Azure”’ 


PORTFOLIO 


A SIGGRAPH ’94 
Sneak Preview 


nlike many of the regular features of the 

annual SIGGRAPH Conference and 

Exhibition, the Art and Design Show is a 
forum for the expression of individual voices 
through technology, according to Deanna Morse, 
chairperson of this year’s Art and Design Show. 
“Much of computer graphics work is collabora- 
tive, and here is one opportunity to consider the 
statement by a single artist,” says Morse. She 
adds that, while most of the conference showcas- 
es work intended to be in the service of commer- 
cialism, the Art and Design Show “is one of the 
few places where the computer is used to offer 


Fe 


amma ones comment on the role of technology in society 
“Urban Man” today.” 
Corinne Whitaker For the SIGGRAPH ’94 Art and Design Show, 
Whitaker Imaging; Pasadena, CA jurors considered computer-generated entries in 
Platform: Macintosh five categories: fine arts, design, interactive 
software: Adobe Photoshop, Fractal Design Painter installations, art-based or multimedia essays, and 


animation. The primary criterion for acceptance, 
according to Morse, was aesthetic. “We looked 
for work that would challenge our perspectives. 
We included art that was visually exciting or had 
a strong emotional content,” she says. On these 
pages is a sampling of some of the works that 
will be on display at SIGGRAPH ’94, which runs 
from July 24 through 29 in Orlando, Florida. 


“Sgraffito” 

Annette Weintraub 

City College of New York; New York City 

Platform: Macintosh 

Software: Adobe Photoshop, Wasatch PosterWorks 


“Flame” 

Judith Artoux 

The School of the Art Institute of Chicago; Chicago 
Platform: Macintosh 

Software: Adobe Photoshop, Fractal Design Painter 
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“Safe Sex: Reconfigurations of Desire” 

Bill Woodard 

savannah College of Art and Design; Savannah, GA 

Platform: Sun Microsystems 

software: Chalk and Post (developed at Ohio State University) 
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“MM9505” 


Hiroko Inakage 
Women’s College of Fine Arts; Kamakura, Kanagawa, Japan 


Platform: Silicon Graphics 
software: custom 
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“Evans vs. Weston” 

Anil Meinick 

New York City 

Platform: Macintosh 

Software: Adobe Photoshop, “End of the Street” 
Fractal Design Painter Anna Z. Ursyn 


University of North Colorado; Greeley, CO 
Platform: DEC VAX 
Software: Interactive Graphics Library, Fortran 77 
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“Hail Mary” 

Kathleen Chmelewski 

University of Illinois at Urbana-Champaign; Champaign, IL 
Platform: Macintosh 

Software: Adobe Photoshop, QuarkXPress 
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~ Testing the Waters 


3D computer graphics help scientists assess the 
potential impact of a controversial sewage-treatment plan 


s with most envi- 
ronmental issues 
these days, con- 
cern over the ecologi- 
cal impact of sewage- 
treatment options is 
understandably high. 
This is particularly 
true in Boston, where 
the inefficiency of the 
city’s sewage-treatment 
plant earned Boston 
Harbor the dubious 
distinction not too long 
ago of being the dirtiest 
harbor in America. A 
plan developed by the 
Massachusetts Water 
Resources Authority 
(MWRA) to improve 
the situation has been 
the subject of much de- 
bate, some of which 
has been eased by the 
development of a 3D 
model of the probable 
environmental impact. 
The MWRA’s plan calls for the 
construction of a $4.6 billion 
sewage-treatment plant that is three 
times larger than the current plant 
to be located on one of the Boston 
Harbor islands. From the plant, a 9- 
mile-long outfall pipe running be- 
neath the seafloor will stretch into 
Massachusetts Bay. The last mile of 
the pipe will have 55 vertical holes 
drilled through the seafloor for the 
expulsion of the treated wastewater. 
The plans have brought an obvi- 
ous question to the lips of local en- 


A 


Diana Phillips Mahoney is senior associate edi- 
tor of Computer Graphics World. 


By Diana Phillips Mahoney 


Cape Ann 
Boston 


— 2 || Depth (m) 


vironmentalists: What will be the 
impact of the effluent from this 
plant on the wider ocean ecosys- 
tem? Officials and residents of near- 
by Cape Cod are particularly eager 
to have this question answered be- 
cause the prevailing water-flow pat- 
tern goes from north to south along 
the shore of Massachusetts, past 
Boston and down into Cape Cod 
Bay. Not only do the beaches of 
Cape Cod lie directly south of 
Boston and the outfall pipe, so does 
a biologically rich area called Stell- 
wagen Bank, which serves as the 
basis for the food chain that sup- 


ports a large popula- 
tion of whales. (In fact, 
Stellwagen Bank is the 
only summertime 
feeding ground for the 
endangered North At- 
lantic right whale.) 
The fear is that the ef- 
fluent might be pres- 
ent at a high enough 


Sieliwagen 


Bank concentration to have 
some effect on the bi- 
ology of the region. 


To study this issue, 
the MWRA asked the 
United States Geologi- 
cal Survey (USGS) to 
analyze the potential 
implications of this 
new plant on the envi- 
ronment. To do this, 
USGS _ researchers 
used an existing nu- 
merical model that 
predicts where water 
flows in the coastal 
ocean. They simulated 
the injection of dye to represent ef- 
fluent expulsion and obtained a 
model of the concentration of dye 
throughout the bay. The numerical 
model, which predicts water veloci- 
ties, temperature, salt content, and 
dye concentration in three dimen- 
sions over time, represents a huge 
amount of data—something on the 
order of 120 gigabytes to simulate 
changes over one year. 

In order to look at and under- 
stand all of the information, the re- 
searchers relied on the 3D graphics 
capabilities of AVS visualization 
software (AVS; Waltham, MA). “I 
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don’t know how to look at 
megabytes of data, let alone giga- 
bytes,” says USGS research hydrol- 
ogist Harry Jenter. “We have to be 
able to browse the data for our own 
scientific reasons, to make sure the 
output makes sense, and we also 
need to present the data to the deci- 
sion makers and to the public.” 

The AVS graphical representa- 
tions fulfill both needs. For exam- 
ple, says Jenter, “We’ve made some 
networks that have things like iso- 
surface modules so we can look at 
isosurfaces of dye concentration. 
We also have slicer modules that 
allow us to move a slicing plane 
and let us look at contours of any 
scale, or temperature or salinity or 
dye concentration.” Another mod- 
ule shows flow vectors on a plane 
that also can be moved around. 

For presentation purposes, the 
USGS researchers use some of the 
animation capabilities of AVS to 
help non-scientists—residents at- 
tending local town meetings, for ex- 
ample—understand the complex 
data that represents how the isosur- 
faces of dye concentration evolve 
over time. The main workhorse for 
the three-dimensional visualiza- 
tions is a Silicon Graphics Indigo 2, 
but the USGS also runs AVS on 
Sun SPARCstations, DEC worksta- 
tions, and an IBM R/6000. 

According to Jenter, the USGS re- 
search to date seems to show that 
the high concentrations of effluent 
released from the pipes will be di- 
luted significantly by the time they 
reach Stellwagen Bank or the 
beaches of Cape Cod. “What we 
can’t say is whether or not—right at 
the vicinity of the outfall where 
we're sure that the concentrations 
are going to be higher than they are 
[with the current plant|—a red tide 
is going to be triggered and get 
washed down into Cape Cod and 
affect its shell fisheries or [if it will 
be] washed out into Stellwagen 
Bank and affect the food chain. 
That’s an ecological question; our 
model is a physics model,” he says. 

The visual presentations the 
USGS has created have been instru- 
mental in convincing people that, 
from a physical standpoint, the 
treated effluent reaching the prima- 
ry areas of concern poses no greater 
threat than exists currently. 

One “movie” they’ve shown to 
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residents and decision makers con- 
sists of a simulation with two iso- 
surfaces, one representing a release 
from the proposed outfall site and 
the other showing a release from 
the existing site. “Looking at it, you 
can see that, at !ow concentrations, 
the clouds for the most part look 
the same and go to the same places. 
In other words, you wouldn’t be 
able to tell which treatment plant 
was turned on,” says Jenter. 

Not only has the animation con- 
vinced environmentalists that the 
more important question to consid- 
er now is the one surrounding the 
red-tide potential, it has also fueled 
a whole new debate among the rate 
payers of Boston who want a lower 
sewer bill. “They say, ‘Well, if it’s 
not going to go to the beaches of 
Cape Cod or to Stellwagen Bank, 
why don’t you back off on the treat- 
ment and save us some money?’ 
They want to go from secondary 
treatment back to advanced prima- 
ry treatment.” 

Although the public’s faith in the 
graphical representations may be 
eratifying, it also belies a potential 
problem: What if the imagery is in- 
accurate or suggestive in some 
way? “The biggest challenge [in vi- 


A Monumental Task 


omputer illustrators are often 

hired to create models of struc- 
tures before they are built, perhaps 
to provide the project designer with 
ideas on how the ultimate form 
should look, or to offer the devel- 
oper a means of convincing poten- 
tial customers of its value. Less fre- 
quent is the request for a computer 
rendering of something that already 
exists, yet this is exactly the task 
Raymond Lueders was assigned 
when Monumental Art and Events 
approached him to create a three- 
dimensional illustration of an 18- 
foot statue the Chicago-based com- 
pany bought from US government 
creditors. 

Commissioned by the govern- 
ment in connection with the bicen- 
tennial celebrations, the statue was 


sualizing] environmental problems 
is making sure that the graphics 
portray the situation in as complete 
a form as possible, while at the 
same time being fair in their repre- 
sentation,’ says Jenter. 

For instance, in showing a dye 
cloud, the level of dye concentra- 
tion has to be made clear to people. 
“We could be showing a really low 
concentration, but unless we make 
that obvious with transparency and 
so forth, to everybody else, it’s just 
a solid cloud. What the cloud truly 
represents may not be evident,” he 
says. Another example is color se- 
lections. “If we painted a cloud that 
slime green from the movie Ghost- 
busters and showed it to the people 
of Cape Cod, it could leave a last- 
ing, damaging impression. At the 
same time if we took some high- 
concentration isosurface and paint- 
ed it a soothing color, that would 
be equally unfair. So the idea is to 
get as much information into the 
animation as possible without 
falling victim to some of the normal 
rules of aesthetics that would apply 
in non-scientific visualizations.” 

To help prevent misunderstand- 
ings, the USGS researchers accom- 
pany the animations whenever 
they’re shown. “We go along to ex- 
plain things because, invariably, 
somebody’s going to get the wrong 
impression,” says Jenter. CGW 


intended to be a tribute to the presi- 
dency of the United States. Despite 
the years of work and several mil- 
lions of dollars of expense that 
went into the full-size statue, the 
government bailed out before the 
monument was dedicated. Howard 
Tullman, president of Monumental 
Art and Events, purchased the 
monument from the creditors with 
the intention of donating it back to 
the US Government for installation 
in its rightful place at the White 
House. He also commissioned 
Brett-Livingston Strong, the artist 
who sculpted the original full-size 
monument, to develop a 24-inch 
replica of the statue, which Monu- 
mental Art and Events plans to re- 
produce and sell to raise money for 
such causes as the presidential li- 


The model is a painted latex 
mask. 


Mask was placed on the table of 
a MM motion platform after being 
pulled over a plastic head form. 


Scanned in three passes by 
Cyberware’s 3030RGB/HIREZ 
Color 3D digitizer. 


Each pass, low, middle and 
upper, covered 270 degrees 
horizontally and 15cm vertically. 


The three passes were combined 
using Echo software into a dense 
mesh of 530,000 triangles. 


Each vertex defines an XYZ 
geometric coordinate and an RGB 
texture coordinate. Vertices are 
spaced about 0.5mm apart 
(0.020"). 


The neck was edited away using 
the 3D surface tools in the Echo 
software. 


Cyberware’s Cymage software 
reduced the complexity of the 
mesh to only 25,000 triangles, 
preserving nearly all of the 
geometric details and the entire 
texture map. 


The image to the left was 
rendered by Echo. The triangle 
mesh detail is from Cymage. 


The images were all captured 
from the monitor of a Silicon 
Graphics Indigo Elan and 
combined in PhotoShop. 


The modeling process was 
completed in just under one hour. 


The Cyberware 3030RGB/HIREZ 
scanner with MM motion 
platform, complete with all 
Maybe not your dream date, but definitely the model of your dreams. software, training and one-year 
support costs $75,200 (North 
American List Price). Sales and 
service worldwide. 


With Cyberware’s rapid color scanners you can capture the perfect 


3D model, in its most intricate detail, in just minutes. 
Adobe Photoshop is a trademark of 
ra Systems, Inc. Echo, meh 
and Cyberware are trademarks o 
Curvaceous models hard to get? No more. Cysurf, Cyberware’s eybenware Laboratory, Inc. Silicon 
Graphics, Indigo and Elan are 
trademarks of Silicon Graphics, Inc. 


NURBS program provides a quick, efficient method for describing 


complex curved surfaces. 


pryerware 


Is your dream model too big to be scanned in one pass? No problem. 


With Cyberware’s new CyZip software, multiple scans become one 8 Harris Court #3D 

contiguous data set. Monterey, California 93940 
408.373.1441 

Cyberware. For the world’s most beautiful models. Fax 408.373.3582 
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braries and the national political 
parties. According to Lueders, Tull- 
man wanted the computer illustra- 
tion “mainly for display purposes, 
something to take on the road with 
him and show to people on his lap- 
top computer.” 

The actual monument, built of 
cast silicon bronze and polished 
granite, comprises an 8-panel base 
depicting detailed replicas of the 
Bill of Rights, the signature of each 


Saati 


PLICATIONS 


statue on the computer, Lueders 
used various software programs, in- 
cluding Autodesk’s 3D Studio 
(Sausalito, CA), CorelDraw (Corel 
Corp.; Ottawa, Ontario, Canada), 
and Adobe Photoshop (Mountain 
View, CA). 

The greatest challenge, according 


Reproducing the compounding curves and shapes of the eagle proved to be the most 
challenging aspect of creating this computer-generated replica of the presidential 
monument, according to computer illustrator Raymond Lueders. 


president, four pages of the Consti- 
tution, and coins emblazoned with 
different images, including the Pres- 
idential Seal and a bust of George 
Washington. It is topped by a bald 
eagle with a 13-foot wingspan 
perched amidst a waving US flag. 
To re-create the highly detailed 


Low-Tech Craft 


hese days, because computer 

graphics has become so perva- 
sive, the technology’s use in appli- 
cations that used to wow us—from 
animations for TV commercials to 
three-dimensional models for in- 
dustrial design—often seem almost 
commonplace. Every now and 
then, however, we hear of a new 
use of the technology that, mainly 
because it is unfamiliar, sparks an 
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to Lueders, was replicating the ea- 
gle. “Drawing animals is especially 
difficult, because they have com- 
pounding curves and all different 
shapes,” he says. 

He began by modeling each of the 
105 feathers of the right wing sepa- 
rately. First, he drew the outline of a 


feather in 3D Studio’s 2D Shaper. 
Then, in Photoshop, he painted var- 
ious components including a vane 
(the flattened, weblike part ofa 
feather), down, and rachis (the main 
shaft) and applied them as bump 
maps to the outline. Next, he made 
replicas of the feather and tweened, 
resized, moved, and bent the clones 
to form the right wing. He then mir- 
rored the right wing to create the 
left wing. 

To create the eagle body, Lueders 
used 3D Studio’s Deform/Fit func- 
tion. “I created two shapes, one 
front view and one side view, and 
Deform/Fit filled in the vertices. 
Then I lofted the object into the 3D 
Editor and applied a texture map to 
it,” he says. He created the head, 
beak, eyes, and tail separately and 
composited all of the elements to 
complete the eagle. 

To duplicate the American flag, 
Lueders applied a texture map he 
created in Photoshop to the object’s 
outline via 3D Studio’s Materials 
editor. He used the software’s mor- 
phing capabilities to create the rip- 
pling effect, then drew the tassel 
and flagpole. He created the tree 
limbs, leaves, rocks, and shield that 
sit in the foreground in the 2D 
Shaper and lofted them into the 3D 
Editor. 

To achieve the detail on the 
coins, Lueders applied clipart from 
CorelDraw as texture maps in the 
Materials editor. He then created a 
backdrop and table and used 15 
spotlights to light the model. 

Ultimately, says Lueders, “I ended 
up with more than 400,000 faces, 
which took 214 hours to render [on a 
66MHZ IBM clone with 6MB of 
RAM].” The project took 190 hours to 
complete. —DPM 


Gets High-Tech Touch 


interest, even if the tools and tech- 
niques themselves are old hat. The 
design work of quilt artist Ann Car- 
roll fits into this category. 

Two years ago, Carroll “bor- 
rowed” her graphic-designer hus- 
band’s Macintosh computer run- 
ning Adobe Illustrator (Mountain 
View, CA) to create ellipses that 
she wanted to include in one of her 
designs. “I was working on a design 


that called for this shape, and he 
suggested that maybe the computer 
would help me create templates. I 
ended up doing the whole design 
on the computer,” she says. 

The Macintosh has since become 
an essential tool to Carroll’s craft. 
And while she continues to use II- 
lustrator, she also uses Adobe Pho- 
toshop and, to a greater extent, the 
3D capabilities of Ray Dream De- 


Attend 
Autodesk 
University and 
Learn How 


You Can Change 
the World. 


T hese are exciting times. The inventors of the personal computer envisioned a day when their machines would have the 
power, and the software, to shape the future. That day is here. 

If you use Autodesk products, you know that you have the best design automation software available. But to get the most out of 
your software, you need to stay on top of the latest developments, add-ons, and techniques. In a word, education. 

This year in Atlanta, Autodesk University will offer even better high-quality, high-performance classes and exhibits. Autodesk 


University is the conference and exhibition to attend if you want to get the most out of your Autodesk products. 


CONTINUING EDUCATION Autodesk University provides access to more productivity, more efficiency, 
and better designs. We have more than 120 technical courses guaranteed to make a difference in your use of Autodesk design tools 


every day. Not just theories—information specific to your job and level of expertise. 


EXPANDING EXHIBITION You face a bewildering array of hardware and software choices in your 
search for the most customized and productive CAD workstation, peripherals, and software. What better way to make your buying 
decisions than by seeing ALL the choices in one place? Autodesk University brings together more than 150 companies at the 


world’s most comprehensive, “Autodesk only” exhibition. 


EXCHANGE OF IDEAS Attending QUESTIONS? 
- : tees . Call our FAX-ON-DEMAND number (800)-858-7057 
Autodesk University also means exchanging ideas with other or Marcia Gulino at (415) 905-2354. 
AutoCAD professionals from around the world. Between Autodesk University is on-line. If you’re on CompuServe, look in the 
ie Autodesk University section of the CADENCE forum 
classes, on the exhibit floor and at the after-hours events you'll (type “Go CADENCE’) for up-to-date information. Direct inquiries 


Tee ee hb . to Marcia at autodesku@mfi.com through the Internet. 
gain insight on how others maximize their Autodesk products. ‘ 6 
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signer (Mountain View, CA). 

Carroll stresses that the computer 
does not design for her, it facilitates 
the realization of patterns she has 
conceived. “I already have some- 
thing in mind, it’s just a matter of 
placing it. And the drafting ele- 
ments give me a nice, clean line.” 

Once she creates a design on the 
computer, she uses an opaque pro- 
jector to project a printout of the de- 
sign onto sheets of paper that she has 
taped together into the shape of a 
quilt and hung on 
a wall. She then 
traces the project- 
ed image onto the 
paper, which be- 
comes her pattern. 
She traces the out- 
lines of the pattern 
onto the fabric, 
cuts it out, then 
quilts it. “The first 
step in the process 
is extremely high- 
tech, but as I pro- 
ceed, it gets lower- 
and lower-tech, 
until I end up with 
a needle and 
thread in my 
hand,” she says. 

In addition to 
the ease with 
which the com- 
puter lets her gen- 
erate straight 
lines, Carroll also 
relies on its ability 
to manipulate 
perspective and 
simulate light and 
shadow. “[Ray 
Dream Designer] 
is the most useful 
to me because I 
can create actual 3D images and 
place them in the design, place the 
camera angle, and place the light 
sources,” she says. “And drafting is 
basically mathematical, so the com- 
puter does that automatically.” 

Although she can create her bold 
designs “the old-fashioned way, 
with a sketch pad, ruler, pencil, 
and, for the final draft, lots of 
whiteout,” Carroll concedes that 
the computer is far more efficient. 
“The thing that I appreciate most is 
the ability to place light. The eye 
knows instinctively where a shad- 
ow should fall. If it’s inconsistent, 


al 
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[the design] won’t read as well,” 
she says. Being able to manipulate 
the light sources automatically 
“saves the time and effort of having 
to figure out the point of light and 
vanishing points and the lay of the 
land, so to speak.” 

The ability to play with light 
comes in particularly handy when 


The bold, contemporary designs characteristic of quilt artist Ann Carroll’s work are 
generated with the help of a variety of Mac-based software programs. 


she’s designing a custom quilt. “I'll 
try to find out architectural details 
[from the customer] such as where 
windows are placed in the space 
designated for the quilt, because I 
can use those things in the design 
itself. If I know there’s a bank of 
windows over to the lower left of 
where a piece is going to hang, I 
can incorporate that into the design 
so the eye thinks the design itself is 
illuminated from that particular 
light source,” she says. 

Carroll jokes that the greatest 
challenge she faced when making 
the move to the computer was not 


the learning curve, but rather, get- 
ting her husband to hand over con- 
trol of the computer. “When I was 
first sitting down with it, my hus- 
band had a tendency to stand over 
me, and he would be working the 
mouse and doing the key strokes.” 
She realized it was important for 
him to back off a little, “because the 
only way you learn is by doing it 
over and over again. You work your 
way around that old, stinky learn- 
ing curve.” Even though with each 
new program she 
tries Carroll feels 
as if she’s starting 
at ground zero, 
“it gets easier and 
easier as time 
goes by.” 

Carroll has also 
realized that, de- 
spite the comput- 
er’s efficiency, 
she doesn’t really 
save much design 
time in the end. 
“In the old days, 
with a sketch pad 
and ruler, I would 
do maybe three of 
four drafts of a 
design. Right 
now, I’m working 
on draft 22 ofa 
design. The com- 
puter makes it so 
much easier to 
nudge __ things, 
then nudge them 
some more until 
you've filled up 
all of your time.” 

The quilting 
process itself is 
not expedient ei- 
ther, Carroll re- 
ports. A typical project—a 5x5- or 
6x6-foot quilt—takes her about two 
months to complete. “So even 
though I’ve been using the computer 
for two years, my overall output has 
been rather low compared to some- 
body working in, say, photography 
or graphic design.” 

Over the past year, Carroll has 
been working to complete a collec- 
tion of designs for an exhibition at 
the American Quilts and Textiles 
Museum in San Jose, California. In 
addition, she creates custom de- 
signs for clients and sells quilts “off 
the rack.” —-DPM 
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MAKE THE SPARCSTATION’ 

YOU ALREADY HAVE AS 

FAST AS THE SPARCSTATION 
YOU'D LIKE TO HAVE. 


isiees cient way to boost the speed of your 


present workstations, look no further. 

For just $1,500, WEITEK will get everyone 
running considerably faster in practically no 
time at all. 

The 80 MHz WEITEK SPARC POWER" uP 
CPU upgrade can improve the performance of 
your SPARCstation 2” or IPX™ systems to match 
that of the SPARCstation 10” Model 30. 


Compliant 


scbv7 And SPARC POWER uP is easy 


TO ORDER YOUR SPARC POWER uP, CALL(1-800-758-700 


This is all it @sts to make your present 
workstations as fast as the SPARCstation 10. 


SunServic 


A Sun Microsystems, Inc. Business 


in minutes. It’s 100% pin-for-pin and binary- 


enough to install yourself 


compatible with existing systems and software. 
And it’s backed by all the benefits of SunService’s 
SunSpectrum” maintenance. 

For more information, call us or return the 
accompanying reply card via mail or fax. 

Join the thousands of SPARCstation 2 and 
IPX users who already WEITEK y 


enjoy the performance of 


the WEITEK SPARC POWER uP. 
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A Bird in the Hand 


MODEL SHOP 


Build organic forms, such as this Canada goose, 
with Lofting and Deform/Fit tools 


reating organic 
Gi in 3D is no 

small task. While 
many mechanical ob- 
jects are defined by 
repeating shapes, sim- 
ple curves, and 
straight lines, organic 
forms are made most- 
ly of non-repeating 
complex curves. It is 
the subtle changes in 
those curves from one 
level to another that 
make organic objects 
so beautiful—and so 
difficult to produce. 
To introduce you to 
some of the principles 
behind creating organ- 
ic forms, I constructed 
a Canada goose using 
Autodesk’s 3D Studio. 
However, you should 
be able to easily transfer these same 
principles to most other modeling 
programs as well. 

To begin my modeling, I started 
with the goose’s beak. In 3D Stu- 
dio’s 2D Shaper module, I created 
five shapes that eventually would 
be lofted to define the beak. Lofting 
or Skinning is the feature most often 
used in 3D Studio and other pack- 
ages to create organic shapes. It 
takes a series of shapes on a path 
and forms a skin around them to 
make an object. 


Todd Sheridan is a computer model builder 
for Viewpoint Datalabs (Orem, UT). CGW 
contributing editor Douglas King, a technolo- 
gy and graphics consultant based in Turlock, 
California, solicited the article and provided 
editorial direction. 


By Todd Sheridan 


In addition to those five shapes, I 
created top- and side-view shapes 
(Figure 1). To some extent, the num- 
ber of shapes you create to build a 
model is a personal preference. A 
basic guideline to consider is the 
amount of varying elements you 
want the final model to include: 
The more variations within a model, 
the more shapes you'll need. 

In the 3D Lofter module, I loaded 
the five basic shapes using 
Shapes/Get/Shaper. Each time I 
loaded a shape for lofting or fitting, 
though, I first had to assign that 
shape as the current shape in the 2D 
Shaper module (Shape/Assign). 
Then I returned to the 3D Lofter 


module and loaded 
the shape with the 
Get/Shaper  com- 
mands, placing each 
shape at a different 
level on a path using 
the Page Up and Page 
Down keys to move 
between levels. 

3D Studio has a 
unique feature called 
Deform/Fit that is a 
fabulous addition to 
the lofting process: 
This feature lofts your 
shapes while forcing 
them to conform to 
both the Fit-X and Fit- 
Y outlines. Because 
the beak is organic in 
shape and its silhou- 
ettes vary, I decided to 
use the Deform/Fit 
tools to force the mod- 
el to conform to the X and Y shapes 
in addition to the five basic shapes. 
(For simpler, more uniform shapes 
like the leg, this won’t be neces- 
sary.) 

My next step was to load the top- 
view shape into the Fit-X view us- 
ing Deform/Fit/Get/Shaper, repeat- 
ing this process for the side-view 
shape, only loading it into the Fit-Y 
view. To load the second shape I 
had to turn off the symmetry fea- 
ture; otherwise 3D Studio would 
use the same shape for both the X 
and Y views (Figure 2). 

Deform/Fit is a very powerful 
modeling feature, but it’s fairly diffi- 
cult to use because there are so 
many things that can go wrong. For 
example, when you create a shape 
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in the 2D Shaper, it has what is 
called a first vertex, which acts like 
the seam of the shape. 3D Studio 
uses the first vertex to determine 
how to loft shapes in the 3D Lofter; 
to loft properly, the first vertex must 
be in the same place on each shape. 
I didn’t realize this at first, so when 
I initially lofted the beak, the first 
vertices weren't aligned and I got a 
savagely twisted beak. To see where 
the first vertex is, you have to select 
Display/First/On in the 2D Shaper, 
which highlights the first vertex in 
black on each shape. To change the 
location of the first vertex, you se- 
lect Display/First/Choose and then 
click on the vertex that you want to 
become your seam. 

Not only do the first vertices 
have to be aligned, but each shape 
has to have the same number of ver- 
tices for the Loft or Deform/Fit tools 
to work. To equalize the number of 
vertices in each shape, I used Modi- 
fy/Segment/Refine; to add a new 
vertex, I simply clicked on the seg- 
ment where I wanted it. This is a 
nice feature, because it adds the ver- 
tex without changing the shape. 

Once I had the five shapes in the 
3D Lofter, I had to change them sev- 


FIGURE 1 


The beak consists of five shapes plus 
top- and side-view shapes. 


FIGURE 3 


Create a bump map in Photoshop by 
airbrushing the rendered image. 
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eral times before they would loft 
correctly. It took me awhile to figure 
out how to orient the X and Y views 
accurately in the Deform/Fit slots as 
well. If you don’t align your shapes 
precisely, you'll get a twisted mod- 
el. I had to rotate by 90 degrees both 
of my Deform/Fit shapes several 
times before I got them right. To fin- 
ish my basic model, I selected Ob- 
ject/Make and then moved to the 3D 
Editor to see how it looked. 

The next step in creating the beak 
was making the nostril holes. I 
made an irregular shape in the 2D 
Shaper, lofted it once with the path 
reset to its default position 
(Path/Default Path), and used a 
Boolean tool to remove it from the 
beak in the 3D Editor using Cre- 
ate/Object/Boolean/Subtract. 

The beak looked pretty close to 
what I wanted, except it didn’t have 
little bumps and protrusions as do 
real beaks. Unfortunately, 3D Stu- 
dio’s object-editing tools are some- 
what lacking when it comes to nit- 
picky details. It’s easy to select and 


FIGURE 2 


Deform/Fit lofts shapes in conformance 
with X and Y axes. 


FIGURE 4 


Shapes for the leg and foot are created 
in the 2D Shader. 


move points around, but to create 
highly detailed organic models is 
another story. I got around this defi- 
ciency by using a bump map. Grant- 
ed, bump and texture maps won’t 
suffice for simulating all subtle or- 
ganic forms, and bump mapping 
isn’t really modeling. But if these 
maps do the job and look great, who 
really cares? 

To make the bump map, I placed 
the beak full screen in the left view- 
point. Next, I rendered it with a flat 
gray material at the resolution at 
which I wanted the bump-map 
file—in this case, 640x480 pixels. I 
then saved the entire project to disk. 
Saving the file was an important 
step, because to apply the texture- 
mapping coordinates accurately in a 
later step, I would have to position 
the beak in the exact same place as 
before in the viewpoint. 

Next, I loaded the rendered image 
into Photoshop for airbrushing. 
Bump mapping works based on the 
brightness of the pixels in a map. 
Once rendered, white areas in a map 
appear the most elevated, black areas 
the most depressed. I painted white 
around the nostrils, because I want- 
ed a slight rim around them. I paint- 
ed some soft gray areas on the side of 
the beak for subtle bumps. And last- 
ly, I painted a thin black stripe down 
the side where the mouth opening 
would be: This stripe would make 
the beak appear to have a top and 
bottom, when in fact it was only one 
object (Figure 3). 

Then I went back into 3D Studio 
and loaded the Materials Editor. 
Here, I selected Bump Map and 
called up the file I had just painted. I 
assigned it some attributes, such as 
an intensity of about 15%, and 
saved it into the materials library. 
Then I returned to the 3D Editor and 
applied the material to the beak. 

At this point, all that was left 
was to apply mapping coordinates, 
for which I used planar mapping 
from the previously saved left view- 
point. The easiest way to align a 
map with an object is to turn on the 
View/Safe Frame feature. This fea- 
ture looks to the settings in Render- 
er/Setup/Configure for the resolu- 
tion of your rendering, and then it 
makes a box in your viewpoint that 
is the same size and proportion. Us- 
ing this box, I scaled my planar map 
selection to fit the shape exactly 
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and applied the map to the beak ob- 
ject. This way, the bump map is 
aligned perfectly with the shape. I 
used the same exact steps outlined 
above to create texture maps (used 
to create such details as the goose’s 
feathers and eyes). 

I also followed the same steps 
that I had used to model other parts 
to create the head. The only differ- 
ence is that instead of lofting five 
shapes for the head, I used only one 
shape. I then made one shape for 
the Fit-X and one for the Fit-Y and 
applied the Deform/Fit tool when 
lofting. (Note: If your shape is too 
wide or too tall, you don’t need to 
go back to the 2D Shaper to change 
it; you can do basic scaling and siz- 
ing of the shape in the 3D Lofter 
shape window.) 

The body, feet, neck, and wings 
were created in a similar manner, 
except I didn’t need the Deform/Fit 
tool. I simply used the regular loft- 
ing tool for each of those objects. 
For the foot, I first created all the 
shapes—from the ankle to the toes— 
in the 2D Shaper (Figure 4). Again, 
note that I aligned the first vertices 
(in black) for each shape. Next, I 
lofted the shapes along a path repre- 


FIGURE 5 


To build the foot, loft shapes along a path 
that curves from the ankle to the foot. 


‘FIGURE 7 


The body consists of seven shapes, 
from neck to tail. 
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senting the transition curve from the 
ankle to the foot (Figure 5). Notice 
that the shapes for the feet vary 
more at each level than the shapes 
for the beak. That’s OK, as long as 
each shape has the same number of 
vertices and the first vertices are 
aligned properly. 

Once I had the foot lofted and in 
the 3D Editor, I wanted to make the 
central toe a little longer than the 
side toes. To do this, I selected the 
vertices for the whole central toe and 
scaled them along one axis (using the 
Tab to toggle between X, Y, and XY 
scaling). To add little claws, I select- 
ed the faces at the end of one toe and 
extruded them using Create/Face/Ex- 
trude. Then I scaled them down by 
turning on the Local Axis button un- 
til the faces came to a point. I repeat- 
ed this process for the other two toes. 
To make a bump map for the feet and 
legs, I used one of the pebble images 
that came with 3D Studio and modi- 
fied it in Photoshop. 

Once this was done, I made sever- 
al shapes for the leg and lofted them 


FIGURE 6 


Use different smoothing groups on the 
leg to avoid an odd-looking transition. 


FIGURE 8 


The body shapes are on separate levels 
on the 3D Lofter’s default path. 


along the default straight path in the 
3D Lofter. In the 3D Editor, I select- 
ed the upper faces on the leg where 
the feathers would be and applied a 
feather texture map to those faces 
separately. (I would also use this 
map for the body.) 

Because the leg was one smooth 
object, the transition between the 
feathers and the skin looked bad. To 
fix this, I assigned a different 
smoothing group to the faces that 
were to look like feathers. First, I 
cleared the smoothing groups from 
the whole leg with Surface/Smooth- 
ing/Object/Clear All. Then I select- 
ed the upper faces with Select/Face/ 
Quad and assigned them the current 
smoothing group. Next, I changed 
the smoothing group to “#2” with 
Surface/Smoothing/Group/#2. (In 
3D Studio, each group number 
smoothes an object in a different 
manner.) Then I selected the faces 
on the leg that would be designated 
as skin and assigned the new 
smoothing group using Surface/ 
Smoothing/Face/Assign. As long as 
I made sure that the feather part of 
the object and the skin part had dif- 
ferent smoothing groups, there 
would be a nice crease at the transi- 
tion rather than an odd-looking, 
smooth transition (Figure 6). 

I built the body in the same fash- 
ion as the other parts, creating seven 
shapes—from the base of the neck to 
the tail—to form the model (Figure 
7). Using the Page Up and Page 
Down keys, I placed each shape on 
a separate level along the default 
path in the 3D Lofter (Figure 8). To 
finish the body, I clicked on the 
Make Object command. 

I used slightly different steps to 
build the neck. Instead of making 
several shapes to loft, I simply creat- 
ed an ellipse in the 2D Shaper and 
then lofted it along the default path 
in the 3D Lofter. To give the neck a 
more natural-looking curve, I bent 
the ellipse in the 3D Editor using 
the Object/Bend command. 

Stepping back from the creation 
process, you can see by now that the 
best way to improve your skills for 
developing complex organic models 
is to master the Lofting and De- 
form/Fit tools. It may take some 
time to learn these tools, but 
through trial and error, you, too, can 
harness their power and make them 
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Ih ! | Val N | N I function further up in the design process so it can 


help drive the design right from the start. In this 


Special supplement, CGW examines the technical, 
organizational, and cultural challenges involved in 
changing the design process; the benefits gained 
by tightening the link between design and analy- 
Sis; and the available software products that are 
helping to make it all possible. 
GRAP fel | CS interactive music CD. A cross between a music 
video and a video game, these new CD ROM- 
based titles open up whole new realms of interac- 
tive possibilities for the avid music fan. CGW 
takes a behind-the-scenes look at how these new 
types of CD titles are created—the design consid- 
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that make it all possible. 


INTERACTIVE MUSIC VIDEOS 

Multimedia developers have teamed up with some 
of today’s most forward-thinking musicians to 
create a new kind of multimedia animal—the 


HIGH-END GRAPHICS BOARDS 


For true graphics power on your desktop, you 
need a graphics board that can provide you with 
1024x768 resolution and 24-bit color. This 
August’s product guide not only provides a list of 
the leading vendors offering such solutions but 
outlines the kinds of issues and features users 
Should keep in mind when comparing products. 


RENDERING ON A NETWORK 


Rendering is one of the most compute-intensive 
tasks in the animation process. To speed up that 
process some users have taken to spreading their 
rendering tasks across a network of computers. 
CGW talks with those who are using networks and 
provides an in-depth look at the tools and tech- 
niques that make network rendering possible. 


THE MASK 


Industrial Light & Magic, the computer graphics 
geniuses behind such movies as Jerminator 2 
and Jurassic Park, is at it again. With its newest 
movie, 7he Mask, scheduled for an August 
release, ILM is once again being credited with 
breaking new ground in its use of computer- 
generated special effects. 


3D ILLUSTRATION 

For some time, commercial illustrators, graphic 
artists, and designers have strived to create 
photorealistic, computer-generated work for their 
clients. Today, more and more creative profes- 
sionals are finding their clients moving away from 
photorealism and clamoring for a more expres- 
Sive, painterly look. This September feature looks 
at how artists are meeting that demand with 
today’s workstation-based 3D design programs. 


MOTION-CAPTURE SYSTEMS 

In order to more quickly generate 3D animated 
characters that exhibit realistic motion, a growing 
number of animators are abandoning traditional 
keyframe animation techniques in favor of 
motion-capture systems—systems that allow them 
to digitize the movements of live actors. And even 
as usage of these systems grows, the technology 
continues to advance. 


FORD’S GLOBAL DESIGN NETWORK 
Take a peek inside Ford Motor Company’s Global 
Studio, a networked computing environment that 
lets engineers in Europe, America, and Asia share 
visual information and work concurrently on 3D 
models and designs. 
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Monitoring Your Presentation 


Large-screen presentation monitors provide an alternative 
to LCD panels and projection systems 


resentation moni- 
tors differ from 
standard computer 
monitors in three ways: 
They’re bigger (about the 
size of home-theater TV 
sets), they’re costlier, 
and they’re usually 
more versatile in terms 
of the types of signals 
they can handle. 

For our purposes, pres- 
entation monitors can be 
defined as those moni- 
tors with a picture size 
of between 26 and 42 
inches and a price range 
of $2500 to $9000. (One monitor that 
doesn’t fit these parameters but is 
worth noting anyway is the Hitachi 
CM100—a $30,000 presentation mon- 
itor with a screen size of 100 inches.) 

Presentation monitors also have 
the ability to automatically switch be- 
tween a wide variety of both comput- 
er and television signals. This last 
characteristic is especially critical to 
the monitors’ ability to handle multi- 
media presentations. A few of the 
least expensive presentation monitors 
will show only computer data. But 
while such monitors may be good in- 
vestments for applications that in- 
volve showing only a steady stream of 
constantly updated information—as 
is the case with the arrival/departure 
displays at airports or stock fluctua- 
tion displays seen on the exchange 
floor—such monitors clearly aren’t 
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appropriate for handling multimedia- 
intensive applications. 

Because of their large screen size, 
presentation monitors are ideal for 
showing presentations to small- and 
medium-size audiences of about 15 to 
50 people. For larger audiences, it’s 
also possible to hook up multiple 
monitors to the same signal source 
and scatter them about the room. 

One of the primary advantages of 
presentation monitors is that they offer 
a bright, steady display that’s as sharp 
as the typical computer screen. This 
makes them ideal for use in software 
training and demonstration. It also 
makes presentation monitors perfect 
for boardroom discussion of detailed 
spreadsheet data. Those monitors Ca- 
pable of 1024x768 (or higher) pixel 
resolution are particularly well-quali- 
fied for allowing careful examination 


of graphics detail in 
medical/scientific appli- 
cations and for design 
conferences in such es- 
tablishments as ad agen- 
cies or architectural of- 
fices. 

Also, when using a 
presentation monitor, 
you don’t have to dim 
the room lights to see 
the full richness and de- 
tail of the picture on 
screen. Thus presenta- 
tion monitors not only 
make it easier for your 
audience to take notes 
and to interact with one another, but 
their vibrant displays also do a good 
job of holding people’s attention. 

Of course, before you decide that a 
presentation monitor is the right dis- 
play choice for you, you'll need to 
consider the competitive alternatives. 
When it comes to showing computer 
data and video to an audience, there 
are plenty of display choices. Presen- 
tation monitors compete with ordi- 
nary computer monitors, LCD panels 
for overhead projectors, and film/data 
projectors. 


Image courtesy of Mitsubishi 


The Competition 

When it comes to portability and 
ease of set up, LCD panels clearly 
have the advantage over presentation 
monitors. Indeed, one of the signifi- 
cant disadvantages of presentation 
monitors is their bulk and weight. You 
can’t carry one in a suitcase or stash it 
under your airline seat as you can an 
LCD panel. 
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On the other hand, LCD panels 
can’t offer the same display quality as 
a presentation monitor. Even if you 
turn down the lights, an overhead 
projection will appear somewhat 
washed-out. Also, overhead projec- 
tors usually have to be placed to one 
side of the room and too close to the 
screen. The result is keystone distor- 
tion in the picture. Finally, if you 
want a panel that can match a presen- 
tation monitor’s ability to show true 
color and full-motion video and can 
receive both TV and computer input, 
the cost of the panel can equal or 
even exceed the cost of a monitor. 

Self-contained projection units— 
both the LCD and three-beam type— 
don’t have the display limitations 
that an LCD panel does and are cer- 
tainly viable alternatives. However 
they, too, have their disadvantages. 
For example, high-end three-beam 
projectors can be quite expensive, are 
difficult to set up, and are heavy and 
delicate, making them less than ideal 
for use on the road. 


Points of Comparison 

If, at this point, you’ve decided a 
presentation monitor suits your appli- 
cation, you're now faced with a buy- 
ing decision. Certainly one thing you 
can do is compare the technical speci- 
fications of different monitors—things 
like dot pitch and refresh rates. Unfor- 
tunately, comparing specifications is 
always of limited value when shop- 
ping for any kind of computer moni- 
tor, and that’s especially true when 
shopping for a presentation monitor. 

The criteria for judging the quality 
of presentation monitors are even 
more subjective than for desktop com- 
puter monitors. The thing to remem- 
ber is that presentation monitors are 
usually viewed from a distance and of- 
ten while the audience is moving 
about. Also, a dual-purpose presenta- 
tion monitor needs to make the best 
compromise between data image qual- 
ity and TV image quality. Except in 
some technical applications (such as 
medicine or CAD), it is more impor- 
tant that the picture look impressive 
than it is for the picture to be accurate. 

The best way to pick a monitor is 
to physically look at the monitors and 
decide for yourself which one pro- 
vides the best image quality. And one 
of the best ways to do that is to go to a 
computer trade show or some other 
location where you can make a side- 
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by-side, live comparison. Bring along 
a disk-based presentation and a 
videotape of your own. You'll want 
these to be short, so they can be 
loaded quickly. 

Once you’ve got monitors to look 
at, look for the obvious. Are the edges 
as sharply focused as the center? The 
frames of windows should be 
straight, not curved. Look at bright 
spots in still photos or graphics. The 
highlights should stay sharp, not flare 
or bleed. Finally, a non-glare coating 
is especially desirable in locations 
with windows or bright lights. 

Computer video resolution may 
not exceed 640x480 in some of the 
least expensive models, but common- 
ly tops out at 800x600. Resolutions of 
1024x768 and higher are rare and 
tend to be expensive because demand 
for these resolutions tends to be limit- 
ed to specialized, technical applica- 
tions such as engineering and medi- 
cine. Such applications make limited 
use of text (high-resolution computer 
text is too small to be read comfort- 
ably from a distance) but have a great 
need for detailed imagery. 

If your presentation plans include 
lots of travel, you should also check a 
monitor for road worthiness. That can 
be indicated by recessed controls, re- 
inforced corners, and metal or wood- 
en cases. Be sure to inquire about the 
availability of packing cases as well. 
Built-in, pop-out carrying handles and 
light weight also add to transportabili- 
ty and ease of setup. Monitor cases 
should be as square as possible. This 
makes them easier to stack, either for 
storage and transportation or for use 
in a “video wall.” A slim picture-tube 
frame is also needed if the unit is to be 
practical for video-wall use. 

Naturally, you’ll also want to con- 
sider ease of use. Presentation moni- 
tors are expensive enough. You don’t 
want to add the cost of a technical 
crew every time you need a new set- 
up. Look for “smart” setup—the abili- 
ty to digitally store and recall settings, 
simplicity of connections, smart con- 
nections that know whether the ac- 
tive signal is from a computer or VCR 
and can automatically adapt to vary- 
ing signal characteristics. You should 
also look for the availability of a re- 
mote control capable of controlling 


all picture characteristics. 

Of these, automated setup is ar- 
suably the most important feature for 
several reasons. First, it shouldn’t be 
necessary to send out a technician to 
set up an off-site presentation or to re- 
configure for a new application. Sec- 
ond, if multiple monitors are to be 
used, their picture characteristics 
(particularly color balance, bright- 
ness, and contrast) should match. 
Several models offer microprocessor- 
controlled settings that can be pre-set 
and stored by name or number. 

Finally, if you need to populate a 
room with several monitors playing 
from the same source, look for built- 
in “audio and video loopthrough,” 
which gives you the ability to take in 
a signal, process it, and output it to 
another device. And check to be sure 
you get a full-function remote that 
knows the difference between moni- 
tors when there are several in the 
same room. 

The price of presentation moni- 
tors makes them an investment to be 
taken seriously. Fortunately, the 
handful of manufacturers who make 
them know that only quality prod- 
ucts can hope to compete at these 
prices. CGW 


Barco 

1000 Cobb Place Blvd. 
Kennesaw, GA 30144 
404-590-7900 
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Covid 

1725 West 17th St. 
Tempe, AZ 85281 
602-966-2221 
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Hitachi 

Multimedia Systems Division 
3890 Steve Reynolds Blvd. 
Norcross, GA 30093 
404-279-5649 
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Mitsubishi Electronics America 
5665/5757 Plaza Drive 

POB 6007 

Cypress, CA 90630 
714-220-2500 
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NEC Technologies 
1255 Michael Drive 
Wood Dale, IL 60191 
708-860-9500 
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Actually, There Are Two. 
And The TrueVista Pro Frame Buffer 
From Truevision Gives You Both. 


Now it’s easier than ever to capture and 
manipulate broadcast-quality video — and 
move it into your production suite with 
greater flexibility. 


a 


or a 


That’s because the TrueVista® Pro 
EISA video frame buffer from 
Truevision is made for professional 
applications, with the quality, speed, 
TrueVista Pro single-slot and features you need to handle 
add-in cards feature one te, f aoe 

video input and two video Betacam", composite, S-video, and other 


output ports. formats at CCIR-601 resolution. 
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to 


With TrueVista Pro, you can output your video signal without 
using external standards converters to two separate outputs 
simultaneously. Designate one as “Program” and the other as 
“Preview,” Of use One as a matte output for use with a keyer. 

TrueVista Pro gives your production facility the ultimate in flexibility. 

And just look at these TrueVista Pro features: 

*Support for Autodesk® 3D-Studio™ 
Crystal Graphics’ TOPAS, Ron Scott’s 
QFX, Image North’s Inscriber, and many 
other key video software applications. 


Drivers for Microsoft® Windows™ 3.1 | dll 
to support such standard applications With nee ies you eu 

= : . capture and manipulate 
as Fractal Painter™, Corel Draw” and apéipstionstauaity fee 


Adobe Photoshop”. including Betacam. 


Expandable, customer-upgradeable design — including on-board 
memory buffers to 68 MBytes. 


Support for most professional video signals — Betacam, YPbPr 
(SMPTE/EBU), GBR (RGB), composite, and S-video in both 
525/60 and 625/50. 


Capture and output at CCIR-601 resolutions (square pixel versions 
also available). 


¢ Based on Truevision’s DVR™ technology. 


It’s the kind of innovation you expect from Truevision — the 
company that started the desktop video revolution with TARGA® 
and ATVista®. Get all the information about TrueVista Pro today. 


Truevision Makes It Easy To Find Out More! 
Product Information Line TrueFax Response System 
rencaa 


Call Truevision at 800/344- ¥ Call 800/522-TRUE to have 

TRUE. (Outside U.S.A., call information sent directly to 

317/841-0332). your fax machine. Request 
document #12001. 


CompuServe” Circle The Card 
Log onto CompuServe and Circle the reader response 
GO TRUEVISION. card number. 
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TrueVista.pro 


@ tuEvision 


A RasterOps Company 


7340 Shadeland Station 
Indianapolis, IN 46256 
317/841-0332 
317/576-7700 FAX 


[GRAPH 


For ten years, 
the right tools for 
every desktop video job! 


BOOTH #415 


All trademarks are the property of their respective holders. 


solutions, 
and references.... 
Right at your fingertips. 


Six Best-Selling Graphics Books 
Right on Your Desktop! 
The AP PROFESSIONAL Graphics CD-ROM Library 


The most useful reference tool graphics pro- 
grammers will ever own! This CD-ROM, pro- 
duced by AP PROFESSIONAL, contains six of 
our best-selling graphics titles. Topics from all 
six titles are easily located by using the various 
search features provided. 


November 1994 
CD-ROM, $59.95 
ISBN: 0-12-059756-X 


Windows™ Animation Programming with C++ 
Michael J. Young 


Animation developed for Microsoft Windows. Central to appili- 
cations such as computer games, tutorials, demos, and simula- 
tions. Visually enhance almost any type of program. 


July 1994 

Paperback, $39.95, c. 350 pp. 
ISBN: 0-12-773750-2 

Includes one 3.5” disk. 


3-D Sound for Virtual Reality and Multimedia Applications 
Durand R. Begault 


This book is aimed at the commercial engineer and 
software developer who needs to learn more about the theory 
and applications of 3-D sound. 


September 1994 
Hardcover, $49.95, c. 320 pp. 
ISBN: 0-12-084735-3 


Multimedia Authoring 


Building and Developing Documents 
Scott Fisher 


Provides specific advice on using different kinds of information 


architecture and covers the issues facing those involved in evalu- 


ating or purchasing multimedia platforms and packages. 
Includes Macintosh® HyperCardstacks and a system of 
UNIX shell scripts. 
March 1994 

Paperback, $34.95, 320 pp. 


ISBN: 0-1 2-257560-] 
Includes one 3.5” disk. 


Windows Animation 
Programming 
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Graphics Gems IV 
Edited by 
Paul S. Heckbert 


Provides programming tools for pro- 
ducing high-quality graphics. Covers 
the latest techniques in rendering, 
color, ray tracing, and much more. 


May 1994 Hardback, $49.95, 512 pp. 
IBM Version Includes one 3.5” disk ISBN: 0-12-336155-9 
Mac Version Includes one 3.5” disk ISBN: 0-12-3361 56-7 


Authoring Interactive Multimedia 
Arch C, Luther 


Provides information for selecting the appropriate 
authoring tools and is packaged with The IBM® 
Ultimedia® Tools Series™ Multimedia Sampler CD-ROM. 


Multimedia programs appearing as samplers on the CD-ROM may 
be ordered by calling the IBM Ultimedia Tools Series at (800) 887-7771. 


January 1994 
Paperback, $49.95, 298 pp. 
ISBN: 0-12-460430-7 


As seen on 
Sights & Sounds 
on the Discovery Channel 


Virtual Reality Excursions 


With Programs in C 
Christopher D. Watkins 
Stephen R. Marenka 


Create your own virtual environments on the PC. The topical 
coverage is extensive and focuses on a few primary applica- 
tion areas: 3D CAD modeling and architectural modeling, 
flight simulation, and gaming. 

March 1994 

Paperback, $39.95, 503 pp. 

ISBN: O-12-737865-0 


Includes one 3.5” disk with programs for creating virtual environments 


described in the book. 


1-800-3131-APP FAX 1-800-336-7377 
For International Callers 1-407-345-2525 
e-mail: app@acad.com << sy 

©1994 by AP PROFESSIONAL. TOpecO™ 


Prices are subject to change without notice. 
All Rights Reserved. RYAN/JM/ST 14064 5/94 DM 26916 
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The “Master” of Animation 


Hash’s multiplatform Animation 
Master offers high-end tools, such 
as inverse kinematics, at a low- 
end price 


A when it comes to 3D character 
animation on the Mac and PC, Ani- 
mation Master—with its inverse kine- 
matics, joint-smoothing technology, 
and powerful mapping—is the un- 
challenged tool of choice for me. 
(This package also runs on the Amiga 
and Silicon Graphics platforms; I re- 
viewed only the Mac version.) 

There are five modules in Anima- 
tion Master: Sculpture for model 
making; Character for linking model 
parts; Action for creating motion (a 
walk cycle, for example); Direction 
for camera, lighting, and object mo- 
tion; and Render for ray-tracing final 
output. 

To challenge the program with a 
design problem that confounds most 
other Mac and PC software, I decided 
to model a “Disneyesque” alligator 
creature that I was under contract to 
create. (Because of contractual stipu- 
lations, I can’t show you the charac- 
ter.) The goal was to create and ani- 
mate a pliant model with seamless 
joints and controllable facial expres- 
sions to give the character a recogniz- 
able personality. 

To start, I went into Sculpture. 
Models are constructed in Sculpture 
using Master’s unique spline-patch 
technology instead of polygonal 
geometry. Other programs include 
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Hash Inc. 

Vancouver, WA 

206-750-0451 
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Price: $695 (Mac version) - 


Minimum system requirements: 
Quadra with 8us of RAM. 


lathe and extrude tools for creating 
objects from splines. However Ani- 
mation Master lets artists build mod- 
els one spline at a time for precise 
shape control. This is particularly 
useful for creating character expres- 
sions. Additionally, because you are 
dealing with a surface area de- 
scribed by smooth curves, rather — 
than the hundreds of points as- ~ 
sociated with polygonal modeling, 
manipulating your model is easier. 

After opening Sculpture, I lathed 
an urn-shaped object with a wide- 
lipped opening at the top (this 
would become the mouth). By scal- 
ing the width of the object and ma- 
nipulating splines, I created the basic 
body and mouth of the gator, main- 
taining the model as a single unit. I 
also added a spine that actually was 
not connected to the gator model: 
Master recognizes this spine as a con- 
trol for the larger gator body, allowing 
me to bend the seamless gator model 
for animation later in the process. 
Next, I created the complex head one 
spline at a time. Finally, I added the 
eye sockets, eyes, and a fin (this was 
a fanciful gator) and exported the ob- 
ject to Character. 

In Character, I linked the eyes to 
the sockets and added color to the 
various parts of the model. Character 
also has procedural- and image-map- 
ping tools, which include such map- 
ping options as bump, transparency, 
reflection, ambient, specular, and 
roughness. Animation Master also 
gives you the ability to skin objects: If 
you are making a human figure, sepa- 
rate parts—like arms and legs—can 
be joined to the torso without a visi- 
ble seam. In most other animation 
programs, it’s difficult to impossible 
to create seamless joints. These are 
indispensable for making convincing 
characters. 

Next, I brought the model into Ac- 
tion. One of the new features here is 
inverse kinematics: the ability to link 


This doughboy, created by the author, 
illustrates one of Animation Master’s 
Strengths: the ability to join separate parts 
of a model without any visible seams. 


a series of related objects—like the 
shoulder, upper arm, lower arm, and 
hand—in such a way that they re- 
spond to manipulation according to 
the rules of animal mechanics. For 
example, if you move the hand of a 
human model, all the parts of the arm 
will follow realistically. Inverse kine- 
matics is a tremendous time-saver, 
but most importantly, it makes creat- 
ing realistic motion much easier. 
Because my alligator was going to 
swim, I used the spine (added in 
Sculpture) to make the tail and body 
wag sinuously; this was done by 
adding keyframes. To alter the timing 
and ballistics of keyframes, Master 
uses channels—horizontal time lines 
that display keyframes using splines. 
You can drag the velocity of any set 
of keyframes as well as adjust the ten- 
sion, continuity, and bias of the line, 
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giving the animator total control over 
motion. There are separate muscle, 
spine, and skeletal channels, too. 
Muscle channels control the shape of 
objects (thickness of an arm’s biceps); 
spine channels control the bending, 
twisting, and deformation of an en- 
tire object; and skeletal channels con- 
trol separate body parts, such as arms 
and legs. 

With my motion set, I proceeded 
into Direction. Animation Master has 
one of the best implementations of 
camera tools that I have used in a 3D 
package. In the Direction module, all 
lights, cameras, and models have ed- 
itable spline paths. There are also 
camera, light, and object channels for 
adjusting parameters, such as the 
camera lens’ focal length or the color 
of a light. 


REVIEW 


As for rendering, Animation Mas- 
ter has several high-end rendering 
features, including depth-of-field, 
motion blur, and soft-edge shadows. 
There’s also a powerful mapping 
module called Decal. Typically, if an 
image map is attached to an object, 
and then that object is morphed or 
warped, the map won’t stretch along 
with the object. But the Decal module 
lets you tack an image map to the 
spline points of an object, which 
makes the map morph and warp 
along with the object. This feature is 
a must for character creation. The 
bad news is that rendering times are 


scan-line renderers in other pro- 
erams. That’s because raytracing is 
the only output mode available (wire- 
frame and flat shading are used in 
Sculpture). A fast phong shader 
would be a big help. 

If you buy Animation Master, 
make sure to buy the training tapes 
(they’re a bargain), too, and expect to 
ask tech support about additional 
modeling tricks. But overall, Anima- 
tion Master is an extremely sophisti- 
cated program with high-end features 
that should interest any serious char- 
acter animator.—Steven Katz, a New 
York City-based filmmaker, writer, 
and computer graphic artist. He is al- 
so the author of Shot By Shot and 
Cinematic Motion, and he’s a visiting 
instructor at The American Film In- 
stitute. 


somewhat slow compared with most 


PowerAnimator Extends Its Reach 


Alias adds support for polygons 
and motion dynamics to version 
5.0 of its SGl-based animation 
package 


Acre recent release of PowerAni- 
mator V5.0, Alias Research’s Silicon 
Graphics-based program for model- 
ing, rendering, and animation, fur- 
ther underlines the company’s com- 
mitment to pursue high-end 3D ani- 
mation in a number of markets. 

Alias is well-known for providing 
animation professionals with some of 
the best modeling tools on any plat- 
form. And enhancements to these 
tools in 5.0 are extensive. However I 
feel the greatest extension is not a 
new modeling tool, but the addition 
of polygonal-geometry support— 
what Alias calls Polysets. With Poly- 
sets, you now can track the number 
of polygons in a model as well as in- 
put/output, edit, animate, and render 
polygonal models. 

Alias added Polysets at the request 
of game developers, who often work 
with polygons and need to track their 
polygonal count due to platform re- 
strictions. The new tools work quite 
nicely, too; the input/output opera- 
tions worked seamlessly and quickly, 
letting me go back and forth from the 
.OBJ file format with ease. However 
don’t get the wrong idea: Alias is not 
looking to become a polygonal model- 
er. The company assures me it is com- 
mitted to its NURBS-based modeling 
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environment; the goal of 
V5.0 is to integrate the 
polygonal world as well. 
Alias also made great 
strides in the animation 
portion of this release, in- 
cluding features that 
move away from the 
keyframe animation 
process. For example, 
with motion dynamics 
you can easily animate 
physical phenomena— 
such as gravity, wind, and 
collision detection—with 
just a few keystrokes. Al- 
though you can create 
these phenomena using 
keyframes, it’s not easy 
and takes some time. The 
interface for the motion- 
dynamics menu is intuitive, too. 
Additionally, this release makes 
quick work of altering large numbers 
of objects, which also would have 
been a nightmare to keyframe. For 
example, if you want to create a 
swarm of flies going around a charac- 
ter’s head, normally you would need 
to create an animation path for each 
fly; with PowerAnimator, you define 
a group of objects, specify whatever 
parameters you want to act on the 
group (such as gravity), and then ani- 
mate. That’s it. Now, if Alias would 
add a particle generator, I’d be set. 
Alias also improved the speed of 
the inverse-kinematics (IK) system, 


The author created this bunny using PowerAnimator’s 
modeler and new visible lighting effects. 


making screen updates of IK skele- 
tons much more interactive. Previ- 
ously when I moved, for instance, a 
character’s hand, there would be a 
significant lag in the actual motion; 
now the hand and all its accompany- 
ing parts move in real time. But the 
most significant advance of this sys- 
tem is the ability to constrain joints 
within an IK structure. Using this fea- 
ture, you can attach any portion of a 
skeleton to another object, making it 
easier to create interaction among 
scene elements. 

Continuing the move away from 
keyframing, the program’s Motion- 
Sampler lets you define motion by 


Virtual Product Developmen 
Engineered with Intergraph 


yes 


Ross Operating Valve Company has built a new 
manufacturing culture that joins state-of-the-art 
CAD/CAM/CAE with more than 70 years’ experience in 
pneumatic valve design and manufacturing. The result: 
virtual product development — a process that enables ROSS to 
deliver high-quality, one-of-a-kind products quickly and inexpensively. 


Computer-generated 
model of ROSS Valve's 
CTIS manifold. 


i FLEXIBLE ENGINEERING 


“Intergraph’s Engineering Modeling System is a significant factor that enables us to combine 
design, manufacturing, and marketing into one holistic function,” says ROSS’s chief operating 
officer. “It allows us to use time as a competitive element. We can develop a 
unique design to customer specifications, and deliver a working prototype in 

as little as 72 hours.” 


MANUFACTURING INTEGRATION 


Intergraph CAD/CAM/CAE software brings together more engineering tasks than 
any other concurrent engineering solution available. To find out how manufac- 
turers worldwide are using integrated automation to re-engineer their product 
development processes, call 800-345-4856 and ask about our Virtual Product 
Development seminars. 
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capturing data from a live actor wear- 
ing a motion-control suit. Fitted with 
a motion-capture harness—such as 
Flock of Birds from Ascension Tech- 
nology (Burlington, VT)—an actor’s 
movements can be captured and then 
directly applied to an Alias model. 
You then can modify this data to 
yield animation quality that would 
be impossible to rival with keyfram- 
ing. Although I didn’t test this mod- 


rch Inc. 
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000 to $45,000, 
nconfiguration 


REVIEW 


ule firsthand, just looking at the doc- 
umentation makes it clear that this 
technology will not be plug-and-play. 
The calibration of the motion control 
alone could take some time to master. 
Sources at Alias claim they already 
have addressed these issues. (A more 
integrated version will be announced 
at the SIGGRAPH ’94 conference and 
exhibition later this month.) 

Now for my favorite portion of this 
PowerAnimator release—the new 
rendering functionality. The Alias 
materials editor was already well-in- 
tegrated, letting you layer textures in 
any number of combinations to yield 
impressive results. Alias expanded 
on this concept, adding light sources 
as a rendering option. For example, 
you can now render lights as visible 


Give Your Graphics a Boost 


Radius now offers its Mac-based 
PhotoBooster in several 
configurations 


A this is not your father’s Photo- 
Booster. Today’s PhotoBooster, Ra- 
dius’ Mac-based add-in board for ac- 
celerating Photoshop applications, 
has siblings. Each version of Photo- 
Booster has a common goal—running 
filters faster—but differing physical 
approaches to achieving this objec- 
tive. As such, deciding on the right 
PhotoBooster for your system is more 
complicated than before, when there 
was only one version. However if 
you’re in a hurry to finish working, 
one of the PhotoBoosters may be just 
what you need. 

The simplest aspects of life with a 
PhotoBooster are installing and using 
it. As a single board, it snaps into its 
slot with ease, and it takes only a few 
minutes to load the accompanying 
software. Thereafter, operation is 
“transparent”: You work from Photo- 
shop menus as always, without par- 
ticular awareness that PhotoBooster 
has greased your digital skids—no 
awareness, that is, except for the 
brevity of operations that formerly 
left you drumming your fingers. 
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Radius lists 20 Photoshop menu 
commands that fall under the sway of 
PhotoBooster. The majority are on 
the “filters” menu, such as blur, 
sharpen, and despeckle. But other 
functions—such as rotate, perspec- 
tive, and scale from the image menu 
and feather from the select menu— 
are accelerated as well. 

By how much are functions accel- 
erated? That depends. Radius claims 
you can work as much as 10 times 
faster with PhotoBooster, but the oper- 
ative words are “as much as.” Photo- 
Booster speeds up some tasks more 
than others. Also, operations with lim- 
its that are user-definable—such as re- 
size and Gaussian blur—vary in per- 
formance according to your settings. 
The size of the original file also exerts 
its influence, and, of course, your sys- 
tem configuration is sure to come into 
play. (System configuration is the 
complex part. I’ll return to that later.) 

You probably won’t appreciate 
PhotoBooster fully, though, until you 
stop using it. For this review, I 
worked in the absolute: I lived with 
PhotoBooster and no other accelera- 
tors for several months, and then I 
turned it off for my formal tests. That 
was when I felt my life (or at least my 
productivity) slipping away moment 


objects to simulate fire or neon. Also, 
you can use this technique in concert 
with other procedural 3D textures to 
simulate atmospheric conditions, 
such as rain or fog. Alias also in- 
creased the speed of its raytracer by 
as much as 50% and added a parallel 
renderer. For even greater photoreal- 
ism, you can use PowerAnimator’s 
advanced rendering techniques, such 
as motion blur and “Chromatic Aber- 
ration.” 

In all, Alias has done a good job 
turning industry concerns—like 
polygonal support, an easy-to-use in- 
terface, and swift rendering—into im- 
proved performance within Pow- 
erAnimator V5.0. Alias is committed 
to introducing yet another major re- 
lease of PowerAnimator within the 
year, too.—Tony Simerman, an 
artist/animator based in Centreville, 
Virginia, and a frequent beta tester of 
software packages. 


by moment. 

PhotoBooster will work with any 
kind of graphic, but the large size of 
photographic files evokes the user’s 
greatest appreciation. My formal tim- 
ings were conducted with files of two 
sizes commonly found around the 
photo studio: 4.4Mp, the size of im- 
ages from the Kodak DCS200 digital 
camera once saved in PICT format; 
and 18MB, accessed directly from 
Photo CD master disks. 

Among the most frequent Photo- 
shop tools used in practical photore- 
touching applications are those that 
improve the mechanical considera- 
tions of an image—whether it’s sharp 
enough, straight enough, or has the 
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CREATIVE FORCES. ARE DRAWN TO-THE ViewSonic 17 


y Your mind’s eye ‘visualizes the finished wore 
" and;you are drawn to the screen of the new 
ViewSonic 17. This is ; where perfection is found. The 
image on the screen is vital to you — not all monitors 
are created equal. That's’ why we. developed the New - 
Generation ViewSonic 17 color manitor. There i is a difference! 


The revolutionary super dark screen of thé ViewSonic 17is designed — 
to increase contrast and produce pure, sharp colors. In addition toa = J 
vivid, luminescent image, our digitally controlled 17? monitor offers | 
ViewMatch," a color control system designed to accurately match the screen to 
pririter output. To customize settings, such as screen size or pincushioning, there | 
is OnView,’ an easy-to-use array of on-screen adjustments. And the monitor supports 
non-interlaced resolutions up to 1,600 x 1 200 pixels. — os | — 


ee 


The ViewSonic 17 is even equipped with BNC connectors; which dives two systems to be 
attached to the monitor at the same time. As a matter of fact, the entire line of ViewSonic’s Ht 
through 21-inch New Generation.monitors is MAC and PC compatible, and meet Swedish sale oe . 
standards for low radiation. | 
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‘Unleash your creative forces with the new ViewSonic 17. ... and See The Difference! 
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‘ ” 
® i $3 


20480 Business Parkway Walnut, cA es oe Ge e' S 
Tel: (800) 888-8583 or (909) 869-7976 aw (909) 869-7958 as View onic” 
; See The Difference! = 


17° CRT’s yield 15.5” to 15.7” diagonal viewable screens. ° as 
All products and brand names are registered trademarks of their respective companies. Sees 
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right grain. Adding blur and other ef- 
fects is fun, so I tested some of these, 
too. But in real life, most profession- 
als spend more time “invisibly” im- 
proving images. 

Working with a 4.4mp file, I found 
the following: It took 6 seconds to 
sharpen the image without Photo- 
Booster, 3 seconds with; Gaussian 
Blur took 36 seconds with- 
out, 5 seconds with; 
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and Sharpen Edges took 27 seconds 
without, 9 seconds with. In short, us- 
ing the same files on the same com- 
puter (a Quadra 950 equipped with 
64mMB of RAM), operations improved 
anywhere from two to seven times. 
Working with the 18mp files, sav- 
ings were even better: Sharpen took 


REVIEW 


44 seconds without PhotoBooster, 27 
seconds with; Gaussian Blur took 
1:53 without, 38 seconds with; and 


There are three versions of 
PhotoBooster: The original 
occupies the Processor Direct 
Slot; the other two are daughtercards for 
the 33MHz and 40MHz Radius Rockets. 


Sharpen Edges took 2:12 without, 56 
seconds with. The large-file improve- 
ments were proportionately smaller 
(one to three times), but the net sav- 
ings in time were greater. 

I also timed some of the effects that 
endlessly try a retoucher’s soul (all 
on a 4.4MB file): An arbitrary rotate of 


Don’t miss the exciting - totally computer generated - art work 
by renowned French Visionary artist Gil Bruvel, at Siggraph ‘94, 
Booth # 53. For more information call or write to: 
1.800.BRUVELS or P.O. Box 1187, Kula, HI. 96790-1187 
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30 degrees clockwise took 45 seconds 
without PhotoBooster, 23 seconds 
with; rotate 180 degrees took 3 sec- 
onds without, 2 seconds with; and 
despeckle took 27 seconds without, 
11 seconds with. Because grainy im- 
ages, inverted negatives, and 
crookedly held cameras are among 
the most common plagues of photog- 
raphy, these features are used fre- 
quently and the improvements of 
PhotoBooster accumulate substantial- 
ly by the end of the day. 

Now to the complex part of Photo- 
Booster—choosing the member of the 
enlarged family that will suit both 
your current and future plans. (Note: 
Although there is a PowerPC version 
of PhotoBooster, we only reviewed 
the 680x0-based products.) The origi- 
nal PhotoBooster, which is a half- 
length card, occupies the Processor 
Direct Slot (PDS) on high-end Macs. 
Other products also vie for the PDS 
slot (including Quadra 700 and 950 
PowerPC upgrades by Apple and 
Daystar). In response to this competi- 
tion, Radius came up with an idea: 
Why not buy a Radius Rocket, which 
fits in a NuBus slot and enhances sys- 
tem performance, and create a Photo- 
Booster that attaches to the Rocket as 
a daughtercard? 

So it did. There are two versions of 
PhotoBooster for the Rocket: one that 
is compatible with the 33MHz Rocket, 
and another that’s compatible with the 
40MHz Stage Two Rocket. According 
to Radius, variations in performance 
between PDS-based and Rocket Photo- 
Boosters are roughly 3% (all other 
things—such as the systems on which 
they are running—being equal). 

My experiences apply only to the 
PDS version running under versions 
1.0 and 1.1 of PhotoBooster software. 
Version 1.2 should be out when you 
read this (mainly just bug fixes). I 
would consider my figures to be con- 
servative, but not by much. 

The economics of a PhotoBooster 
accelerator board, either alone or 
with a Rocket, are clearly beyond the 
interests of the Sunday painter. But 
for those of you who work with im- 
ages day in and day out, the incre- 
mental time savings quickly accumu- 
late. And you know the adage: “Time 
is money.’—Don Sutherland, Suther- 
land Multimedia, a multimedia pro- 
duction company in Staten Island, 
New York. 
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YES, WE MEAW YOU ! 
ae a a PERTOONS is presently looking for : 
COMPUTER GRAPHIC ANIMATORS 
~ Preferably you will bring either 2 years experience in production with 
_ 2D/3D software packages or a background in traditional cel animation, 
COMPUTER GRAPHIC ARTISTS 
Experienced with MacIntosh based programs, Particularly photoshop, 


PROGRAMMERS / SYSTEM ADMINISTRATORS 
You should be experienced with SGI machines and fluent in UNIX and C++. 


ons as 
We offer excellent benefits within a professional, creative atmosphere 


in the heart of Europe. Please mail your resume and demo-reel 
( indicating position of interest ) to : 


HYPERTOONS 


Erlenweg 4 
— D- 30916 Isernhagen 
GERMANY 
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DISKUS™ 


10 BITS 
VIDEO + KEY 
4:4:4 RECORD/PLAY 


ADVANCED 
SLOW MOTION 


FAST & WIDE SCSI-2 


3 FRAMES PER/SEC 
SCSI-1 TRANSFERS 


UPGRADEABLE TO 
60 SEC 


WSD 


NO 


NO 
NO 


NO 


NO 


NO 


NO 


SLAM DUNK. 


While the competition is figuring out what hit them, 


you can be experiencing the 


next generation of digital disk recorders. 


Diskus\"It jams. 


Call for more info. 


For Details: 415-369-5111 
Atlanta 404-451-0637 
Chicago 708-699-9400 
Dallas 214-385-4544 

Los Angeles 818-955-6446 
New York 516-939-9000 

San Francisco 415-599-3078 
Email info@abekas.com 


See us at SIGGRAPH Booth #1606. 
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INTRODUCING 
DISKUS’ 
DESKTOP DDR 


Abekas 


A Carlton Company 


a radical 


departure 


Sonic the Hedgehog courtesy Jim Ludtke, Ludtke Design 


Vislab Option 


A new push-button option which lets 
users send completed 3D animations to 
RenderMan is now available in version 
1.1 of Vislab, from Engineering Anima- 
tion Inc. (Booth #1344). According to the 
company, users can now create, modify, 
add motion to, and preview their work, 
then send the polished animations to 
RenderMan for photorealistic rendering. 
(515-296-9908) 

CIRCLE 116 ON INFORMATION CARD 


Colombian Animation 

Running on Silicon Graphics worksta- 
tions is the Caramba animation program 
from Camaleon (Booth #29). Caramba, 
which can handle both 8- and 24-bit 
graphics options, features special effects 
that can be used to produce still images; 
however its strength lies in the processing 
of sequences of images. Users can animate 
all parameters that vary over time as well 
as control the curves that define the 
change of each parameter. (571-248-74-82) 
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Electrifying Animation 

Four new 3D plug-ins—Mr. Nitro, Lens 
Flares, Particle Systems, and Mesh Ob- 
jects—as well as compatibility with Sili- 
con Graphics workstations are some of the 
many new features highlighting version 
2.0 of the Electriclmage Animation System 


from Electric Image (Booth #1134). Other 
new features include fully animatable de- 
formations, sync sound animation, new 
and improved motion-blur techniques, 
and summation texture mapping. Electric 
Image has also improved the window 
drawing speed, improved the speed of 
reading and writing project files and con- 
trol files, and added more information 
and function palettes. (818-577-1627) 
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StudioPro on the PC 

Animation special effects is the focus of 
Strata’s (Booth #844) StudioPro PC pro- 
gram. The product’s 3D sculptor, fast ren- 
dering, and powerful event-based anima- 


PRODUCTS 


| 


RAPH 


SIGGRAPH ’94 Product Preview 


SIGGRAPH ’94, the 21st International 
Conference on Computer Graphics 
and Interactive Techniques, will be 
held July 24 through 29 in Orlando, 

Florida. 


For more information, 
call 312-321-6830. 


tion system provide users with 3D power 
in a completely integrated interface. Stu- 
dioPro PC is compatible with all popular 
graphics and multimedia applications. 
(801-628-5218) 
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High-End Animation 

Designed for animation, broadcast, cre- 
ative design, and interactive and games de- 
velopment applications, Vertigo V9.6 from 
Vertigo Technology (Booth #1050) features 
fully integrated RenderMan functions for 
interactive modification and visualization 
of shaders. A variety of modeling tools are 
available, including spline, polygonal, 
Blob, and B-spline. (604-684-2113) 
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Feeling the Side Effects 

Side Effects Software Inc. (Booth #928) 
has ugraded its Prisms program to en- 
hance users’ ability to weave together sur- 
faces, motions, and images. New features 
include performance capture and motion 
modeling; game-maker extensions for 
more complete output to game systems; 
“real-time realism” on Silicon Graphics’ 
high-performance workstations; flexible, 
totally integrated character animation; 
and fast rendering of smoke, glows, light 
beams, and lens effects. (416-366-4607) 
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Video Interfacing 

When interfaced to Silicon Graphics 
workstations via a bus, the Oscon Box 
video server from P.E. Photron (Booth 
#1616) helps users take full advantage of 
application software for digital image pro- 
duction. The product comprises the fol- 
lowing components: video encoders and 


decoders; two frame buffers; a three-bus 
video switcher with multilayer operation; 
a video mixer; and a V-LAN tape/disk 
recorder controller. Also on display will 
be the DVDA-1 digital video disk array, 
Primatte advanced chroma key software 
system, and FSC-100 scan converter. 
(408-261-3613) 
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Tapeless Editing 

NewTek’s (Booth #1834) $3995 Video 
Toaster Flyer offers D2-quality video and 
CD-quality audio editing in a tapeless, 
non-linear environment. All video data is 
stored on computer hard drives from 
which users can access particular seg- 
ments instantaneously without having to 
shuttle from one point to another. The 
breakthrough technology in this product 
is NewTek’s VTASC compression algo- 
rithm, which combines D2, broadcast- 
quality video with unprecedented com- 
pression ratios. Also on display will be 
ScreamerNet, a rendering program that 
enables LightWave 3D users to take ad- 
vantage of the rendering power offered by 
workstations from a variety of vendors. 
(913-228-8000) 
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An Editing Bridge 

With the introduction of a plug-in for Ver- 
sion 4.0 of Adobe Premiere for the Macin- 
tosh, Abekas (Booth #1606) is hoping to 
bridge the gap between desktop video- 
editing and broadcast-editing suites. The 
plug-in provides a direct link via the SCSI 
bus between an Abekas A65 or A66 digi- 
tal disk recorder (DDR) and the user’s 
Macintosh. Users can import video clips 
from the DDR into Premiere, manipulate 
them, and export the finished results back 
to the DDR. This is reportedly the first 
CCIR-601-compatible method of import- 
ing uncompressed digital video into Pre- 
miere. (415-369-5111) 

CIRCLE 124 ON INFORMATION CARD 


Windows Effects 

Ron Scott’s (Booth #315) 32-bit QFX for 
Windows offers the same capabilities as 
the original QFX program while taking 
advantage of the device and plug-in sup- 
port of the Windows and Windows NT 
operating systems. Features include 
warping, which creates a mesh of control 
points to distort bitmaps into simulated 
3D effects; shading, which adds flat, 
Phong, or Gouraud shading for realistic 
lighting; and command queuing for batch 
operations. (713-529-5868) 

CIRCLE 125 ON INFORMATION CARD 


Powerful Directing 

Macromedia (booth # unavailable at press 
time) has incorporated several user-re- 
quested enhancements into the latest re- 
lease of Director for the Macintosh. For 
instance, Version 4.0’s scripting language 
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is now compiled for faster script execu- 
tion and offers improved memory man- 
agement. Meanwhile, within the pro- 
gram’s Score function, the number of 
channels has increased to 48 and the 
number of cast members per movie has 
increased from 512 to 32,000. The file 
size has grown as well, from 16MB to an 
unlimited size. Macromedia has also 
added various features geared toward de- 
velopers creating complex applications 
on multiple platforms. (415-252-2118) 
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Editing and Effects 

The newest version of Parallax’s (Booth 
#1250) Advance software features Edit De- 
cision List (EDL) input and output, com- 
prehensive audio facilities, a new compos- 
itor incorporating the Ultimatte keyer, and 
unique project management tools. Also on 
display will be Version 2 of DIPSS, which 
includes a new digital exposure sheet, a 
new version of Atlas software, and Mata- 
dor, the company’s flagship paint and 2D 
animation system. (310-828-0199) 
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RIO Upgrade 


Among the new features in Release 6.3 of 
RIO is support for VESA VGA graphics 
device drivers. According to AT&T 
(Booth #1428), the VESA support ex- 


= 
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pands the number of available colors to 
16.8 million without the need for expen- 
sive video graphics boards. Other en- 
hancements and improvements to the 
product include clear color, transparency 
calculations, and flipping gradient/image- 
mapped spline polygons. RIO’s 250 fonts 
have also been revised to include the full 
European font set. (800-448-6727) 
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sculpt Upgrade 

An innovative user interface and freeform 
modeling tools including B-splines, Bezi- 
er splines, and NURBS are among the 
new features in version 4.0 of Byte by 
Byte’s (Booth #228) Sculpt program. Oth- 
er new features include lighting exposure 
meters, 64-bit rendering, and native sup- 
port for Apple’s new line of Power Macin- 
toshes. (512-795-0150) 
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Animatable Brushes 

Rapture, the first PC-based product from 
Xaos Tools (Booth #416), is an image proc- 
essing application that adds high-end ani- 
mation and special-effects features to Au- 


Wat D¥ene Feature Animation 


We have unique opportunities for experienced individuals. 


Technology Development Manager 
For this strategic position, we require a BS in a related field, 5+ 


years of applicable experience in engineering management, soft 


ware development/computer graphics experience, and ability to 


work in a fastoaced environment. Development of creative tools 


or experience in a production environment are desired. Familiarity 


with hardware and system integration issues is a plus. 


Technology Positions 
CGI Animators * Modelers ¢ Technical Directors 
Requirements include a BS in Engineering, Computer Science or 


related field. A strong interest in feature film work, production 


experience, skills in animation, lighting/rendering and experi- 
ence using Sottlmage, Alias and Renderman are highly desired. 


Production & Development Engineers 
We require a BS in Engineering, Computer Science or related 


tield, strong UNIX, C, systems design and implementation skills, 


ability to work with artists and nontechnical staft and possess 


excellent interpersonal skills. Experience in the areas of computer 


graphics, image processing or network programming are desired. 


Please send your resume and salary history, indicating desired 
position, to: Walt Disney Feature Animation, Atm: Human 
Resources, 1400 Air Way, Glendale, CA 91221. 


Equal Opportunity Employer 


© Disney 
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todesk’s 3D Studio Release 3. Rapture 
provides extensive control of the compa- 
ny’s signature brushing effect technology. 
Artists can also create animated transi- 


tions from still images and apply dynam- 
ic effects to captured video. Users can 
generate synthetic textures using color 
and motion, unusual moving background 
imagery, and animated texture and bump 
maps. (415-487-7000) 

CIRCLE 130 ON INFORMATION CARD 


In Control 

The V-LAN HUB machine control system 
from Videomedia (Booth #1359) simulta- 
neously provides multiple control loca- 
tions with virtual control and assignment 
over multiple video devices. According to 
the company, “N” number of devices can 
be assigned tasks to “N” number of video 
workstations throughout a facility (re- 
gardless of platforms) via Ethernet and/or 
V-LAN co-ax. (408-227-9977) 
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Image Converter 

Using a process known as scan doubling, 
Andora from Extron Electronics (Booth 
#1814) enhances standard video by in- 
creasing the amount of video information 
available for display. The process con- 
verts the 15.75KHz video signal to a 
31.5KHz analog signal. The result enables 
a video image to be displayed at 640x480 
VGA resolution. (310-802-8804) 
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Architecture Encyclopedia 
Van Nostrand Reinhold’s (Booth #1051) 
interactive, electronic encyclopedia of ar- 


chitecture, “The Great Buildings Collec- 
tion,” is a compilation of nearly 600 ex- 
amples of outstanding architecture from 
the Bronze Age to the present. This CD- 
ROM contains photographic images and 
drawings as well as text on each building 
providing such background information 
as the architect of the building, its loca- 
tion, the date it was built, and the type of 
building and construction. Video clips 
and 3D walkthroughs are also included 
for some buildings. (212-254-3232) 
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REVOLUTIONARY MULTIMEDIA SOFTWARE 


RIO - THE HEART OF THE MULTIMEDIA CREATION COLLECTION 


The graphics and illustration program known for its POWERFUL high-end capabilities just got better. 


The new RIO achieves FAST screen redraw and addresses large color palettes without the need for high- 


priced video cards. Now we’ve made it EASY to express your creative whims and visions using intuitive 


tools and hundreds of PostScript fonts.When you've finished your masterpiece, you can output to many 


popular file formats. The revolutionary RIO is at the heart of a feature ricb MULTIMEDIA collection 


that includes Panorama and RIO Animator, SEE FOR YOURSELF -7iy the new pee 
RIO FREE for thirty days. If you are not totally convinced of its value, simply return ———— 


it. Keep it and we'll bill your credit card or your company purchase order $99. This 


spectacular FREE OFFER is limited to the first 50,000 responses-so ACT NOW. 
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Visualizing Mathematics 

“Outside In,” a feature-length animation 
from the Geometry Center and on display 
in AK Peters’ Booth (#1803), illustrates a 


mathematical discovery made in 1957 by 
S. Smale. Smale’s discovery: that the sur- 
face of a sphere can be turned inside out 
without making a hole. Geared toward a 
non-mathematical audience, “Outside In” 
uses computer animation to illustrate W. 
Thurston’s way of turning the sphere in- 
side out. (617-235-2210) 
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CG Documented 

An interactive CD-ROM from Computer 
Visualizations (Booth #38) documents the 
world of computer graphics. Filled with 
delightful computer animations, “Infinite 
Ulusions: The World of Electronically 
Produced Imagery” explores the comput- 
er’s ability to create and control graphical 
images. Television commercials, scientif- 
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ic visualization, image processing, and 
virtual reality are covered in this CD- 
ROM. (808-539-3669) 
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Combination Printer 

The first video color printer to offer both 
dye-sublimation and thermal transfer 
print technologies in the same engine 
comes from Seiko Instruments USA 
(Booth #1416). With the Professional Col- 
orPoint 2 VSF, users in CAD/CAM, med- 
ical, and geophysical industries can 
achieve 300dpi resolution in either print 
mode. In addition, the video interface di- 
rectly connects the printer to the monitor 
so there is no software involved. It also en- 
ables high-speed screen capture so print- 
ing begins in 4 seconds. (800-888-0817) 
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Film Recorder Enhancements 
A special CRT designed to yield a greater 
density range and direct imaging of 
Adobe Photoshop, Targa, and TIFF file 
formats is a key enhancement to the digi- 


From head to toe, 
we cover all the motions. 


» 
a 
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tal photography models of Lasergraphics’ 
(Booth #701) LFR Mark II and LFR Mark 
III film recorders. These models also 
come with up to 8MB of memory and spe- 
cialized look-up tables for negative film. 
(714-753-8282) 
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Photographic Proofs 

Itochu’s (Booth #854) PG 3000 dry silver 
halide color printer provides photograph- 
ic output from personal computers and 
workstations. According to Itochu, the 
printer creates a first full-bleed 81/2x11- 
inch print in two minutes or less and sub- 
sequent prints in less than 60 seconds. 
Three paper types are available: glossy, 
semi-gloss, and overhead transparency 
film. (212-308-7800) 
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Film on Fire 

Offering support for Macintoshes, Silicon 
Graphics workstations, Sun Microsys- 
tems workstations, and ’486 PCs, Fire- 
ware software from Cymbolic Science In- 
ternational (Booth #1554) controls the 
Fire 800 or Fire 1000+ high-resolution 
color film recorders. The software’s GUI 
and applications are platform-indepen- 
dent. The host computer’s differential 
SCSI port connects directly to the Fire 
800 or Fire 1000+. (604-273-7730) 


or tracking head and body motions in 


: 


animation, biomedical, and virtual reality 
applications, Flock of Birds™ is the six 


degrees-of-freedom measurement product for you. 
With features that make your job easier- fast 
measurement rate, simultaneous tracking of up to 
29 points, fastest dynamic performance when 
tracking multiple points, no body blocking, proven 
long-range operation, free interface software. And 
now, it's also the lowest-priced magnetic tracker. 


Flock of Birds, selected by industry leaders such as 
Alias, SOFTIMAGE, and PDI for bringing human 
motions to their special effects characters, is the 
tracker to animate your next project. Call for details 
on our no cost evaluation program. 


SEE US AT SIGGRAPH, BOOTH #1552 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402, TEL (802) 860-6440 FAX (802) 860-6439 
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Accelerated for 
- Power Macintosh 


ountered before, whatever your style of design. 


ch your ideas, then explore and articulate your creations 
ond sketching with high accuracy and detail. 


ey 

Quick interactive generation of a vast variety of "at 

8D forms, using Boolean operations, 

_terrain modeling, NURBS based e 
curved surfaces, 3D text, | 
2D/3D symbols and libraries, 
rendering, drafting, and more. : 


All integrated in a single package. 


form-Z runs on the 
68K and Power Macintosh. 


i 
autobe(tisys: 
2011 Riverside Drive Columbus, Ohio 43221 
phone: (614) 488-9777 fax: (614) 488-0848 1 


1. Le Corbusier's Ronchamp by Mark Niemi, autoedesesys, Inc. 2. Chrome Magnum by George Chang, George Chang Design, Emeryville, CA. 3. CyberWasp by David Teich, Mind of the Machine, 
Roosevelt, Nu. 4. Morning Tea by Greg Jennings, Virtual Construction Co., Salinas, CA. 5. Power Source by Zax Dow, et. al., Exhibit 3D, Cincinnati, OH. 6. Motorship Fribourg by Ing. Franz Rappersberger, 
Valentinitsch Design, Vienna, Austria. All models built with form*Z. Rendered with: 1 fermeZ; 2 Strata StudioPro; 3,4,6 StrataVision 3d; 5 Electriclmage. 
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Scan Converters 


Two new products from Folsom Research 
(Booth #834) offer real-time autosync 
video conversion. The Model 9300PC 
($4995) converts any PC or Macintosh 
video source to standard video format. 
The Model 9400JR ($9900) converts high- 
resolution computer or medical imaging 
sources to standard video formats. (916- 
983-1500) 
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Medical Printer 


Targeted at the medical imaging market, 
the ImagePrinter dye-sublimation printer 
from Focus Graphics (Booth #1444) sup- 
ports various communication protocols 
such as DICOM and industry-specitic file 
formats. The product incorporates Ko- 
dak’s proprietary dye-sublimation printer 
engine. (415-377-0596) 
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Tiny Tablets 

Designed for ease of use and high creativi- 
ty, the XGT 6x8-inch graphics tablet with 
cordless pressure pen lies flat on the 
user’s desk and offers an ideal tool for lap- 
top sketching and drawing. This latest 
member of Kurta’s (Booth #950) XGT line 
is available in a serial version for IBM PCs 
and compatibles and Sun workstations 
and an ADB version for the Macintosh. 
Kurta’s PenMouse multifunction tablet, 
designed for either professional or home 
use, includes a cordless pen, a 4x5-inch 
active area electronic tablet, and driver 
software and accessories. (602-276-5533) 
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3D/2D Digitizer 


Using a patented electromagnetic tech- 
nology to measure the position and orien- 


Pts 


PACIFIC CAREER ACADEMY 


Be at the leading edge of the computer animation 
industry. Expand your imagination with our state of the 
art programs. Learn to use the best of todays graphics 
software: Electra GiG 3D-go, Aurora Liberty Paint on 


powerful 1994 SGI's For more information on: 


* Computer animation 
* Architectural animation 
* Computer + Architectural drafting 
* Graphic Design 
* Interior design 
Write or Call Pacific Career Academy 1 800 550 1922 


584 Johnson Street , Victoria , British Columbia 
Canada V8W 1M3 
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tation of the stylus tip in 3D space, the 
3Draw digitizer from Polhemus (Booth 
#1434) enables users to record the x,y,z 
coordinates of an object’s geometry. It 
continuously updates the position and 
orientation of the stylus tip at a rate of up 
to 120 points per second, permitting the 
user to trace intricate contours, track the 
motion path of a moving object, or write 
and design in 3D space. (802-655-3159) 
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Scanning Nirvana 

The Zipper scanner, from Cyberware 
(Booth #1717), combines the multiple 
scans required for large objects into one 
contiguous data set. The cylindrical scan 
is used as a registration onto which the 
other scans are anchored. Zipper then 


matches the various points and adjusts the 
position of each scan. Finally, the registra- 
tion scan is removed and the rest of the 
scans are “zippered” together into a con- 
tinuous mesh that can be more easily ma- 
nipulated. The company’s new MM Plat- 
form scanner is designed to scan small ob- 
jects by providing both cylindrical and 
rectangular motion. (408-375-3750) 
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Powerful Acceleration 

Four PowerPC 601 microprocessors oper- 
ating at 66MHZ form the heart of the new 
Hydra accelerator board for Macintosh and 
Power Mac computers. This NuBus board, 
from Yarc Systems (Booth #1829), is avail- 
able with up to 64MB of memory. Yarc will 
also demonstrate its Zuma accelerator 
board operating at 80MHZ. (805-499-9444) 
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Sony’s Latest 

Two new Trinitron graphics displays 
from Sony (Booth #1218) include the 
Multiscan 20se and Multiscan 15sf. The 
raster scan full-color systems feature in- 


ternal sync or separated/composite sync 
input. The 20se offers preset resolutions 
ranging from 640x480 at 60HZ to 
1024x768 at 70HZ, while the 15sf pro- 
vides from 640x480 at 60HZ to 1280x1024 
at 60HZ. Sony will also show its MD Data 
drive, a rewriteable storage device based 
on the company’s MiniDisc personal au- 
dio technology. (800-352-7669) 
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Video/Audio Playback 

From Visionetics (Booth #1459) comes 
the MPEG Master, an MPEG multimedia 
interface board that enables a standard PC 
to play back full-motion, full-color video 


with CD-quality digital stereo audio from 
a standard CD-ROM or hard drive. The 
product’s design allows simultaneous 
output of both VGA and NTSC or PAL 
video. The company also will display the 
VIGA Genlock+, a VGA-to-video board 
with built-in Super VGA capabilities for 
IBM PC/AT, ’386, and ’486 systems. (310- 
316-7940) 
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Packed With Video 


The VideoPacker Plus, a low-cost, real- 
time, video/audio capture and playback 
board from VIC Hi-Tech (Booth #43), 
combines high-quality motion video and 
16-bit audio with VGA-generated graph- 
ics. The VideoPacker Plus achieves clear, 
full-screen motion video through its real- 
time hardware interpolation zoom capa- 
bility. It digitizes, displays, stores, and 
plays back NTSC, PAL, or S-Video from a 
TV or VCR. The VICphone video telecon- 
ferencing system includes both a 
VideoPacker Plus board and teleconfer- 
encing software. (310-643-5193) 
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Turbochannel to Qbus 

A Memory Mapped interconnect product 
from Bit 3 Computer (Booth #940) en- 
ables a Digital Equipment Corp. Alpha 
AXP turbochannel-based system to be 
connected to a Qbus system or a Qbus 
chassis. VMS support software is also 
available. The Model 495 turbochannel- 
Qbus adapter (which consists of a tur- 
bochannel board and a VME board) gives 
VMS users direct access to Qbus boards 


The Union Pacific Railroad uses multimedia to stay on track 


move mountains. PBS USES MULTIMEDIA TO MAKE AWARD- 


NING TELEVISION AN INTERACTIVE EXPERIENCE. Kodak u 


- multimedia to make colorful moments easier to share. Multim 


makes the CIA multilingual. Centrox puts fine art online worldwic 


‘thr ough multimedia. ‘The World Bank counts on multime 


as though the boards were native I/O 
boards in an Alpha AXP system. (612- 
881-6955) 
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Multimedia Machine 

The Movie Machine line, from Fast Elec- 
tronics (Booth #840), provides users with 
an excellent platform for entry into the 
world of multimedia. Movie Machine 
Pro, the most powerful board in this line, 
provides TV-tuner, video-overlay, video- 
editing, and video-out functions for $549. 


The company’s other products include 
the Video Machine and the Digital Play- 


With CrystalEyes, stereo 3D 
images leap from the screen. 
CrystalEyes: the full-color, 
flicker-free, affordable stereo 


solution for workstations, PCs 


Contact: StereoGraphics Corporation, 
2171 E. Francisco Blvd, San Rafael, CA 91,901 
Tel: 415.455.1832, Fax: 415.459.3020 


PRODUCTS 


er/Recorder. (800-248-FAST) 
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Visualization Station 

Megatek’s (Booth #1228) advanced ren- 
dering 3D visualization station provides 
both ultra-fast performance and rendering 


and the CrystalEyes Video System. 
Improve visualization of complex 
computer graphics and intricate 
details recorded on video. 

Call for information today! 


oTEREOGEA F 


hi bo 


800 783-2660 


StereoGraphics and CrystalEyes are registered trademarks of StereoGraphics Corp. All other trade names are 
trademarks or registered trademarks of their respective holders 
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features including 24-bit true color, multi- 
object transparency, texturing, surface an- 
ti-aliasing, and 1280x1024 resolution. 
The new product, targeted at product en- 


gineers and industrial designers in the 
CAD/CAM areas, combines Megatek’s In- 
stacuity visual enhancement technology 
with SEA Corp.’s LightRender software. 
(619-675-4000) 
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Re-Engineered Designs 

Featuring new Data Cloud functionali- 
ty, Computer Design’s (Booth #1350) 
Re-Engineering module enables users to 
import and surface-digitize data quickly 
from any source. Also included in the 
module is a direct interface to the 
FlashPoint digitizer, manufactured by 
Pixsys. The Data Cloud function auto- 
matically fits a surface to the data, 
while it enables users to define surface 
boundaries manually wherever neces- 
sary. (616-361-1139) 
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3D Tree Modeler 


The major new feature of Tree Pro 2.0, 
from Onyx (Booth #119), is its ability to 
model palms. This 3D tree modeler was 


designed and developed for graphics and 
animation professionals who are engaged 
in high-end modeling and rendering of 
photorealistic scenery. (617-876-3876) 
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Modeling Tools 

According to Coryphaeus (Booth #837), 
Designer’s Workbench 2.1 is the only 
commercial 3D modeling environment 
that allows non-programmers to build 
and edit 3D models, out-the-window 
scenes, dynamic (real-time, data-driven, 


When you need to reach service bureaus to market your product or 
service, refer to Electronic Publishing's PostScript Service | 
Bureau Directory! Using this database saves you time & money. — 


V Continually uodated 
W Over 1,200 different service bureaus listed nationwide 


W Available in various text file formats to be imported into Mac & PC 
software programs (upon request). 


VY Iwo customer layouts ready-made for your use 


WV $300 entitles you to one-time usage of the records 


|| YES! Please send me Electronic Publishing’s PostScript Service Bureau on a Mac- 
formatted floppy disk. Enclosed please find my check, money order, or credit card 
information for $300. 


Name Title 


Company 
Address 


City ZIP 
Telephone Fax 

Credit Card ] Visa 

Credit Card Number Exo. Date 


Signature(required) 


pt Service Bureau. 
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MULTIMEDIA SYSTEMS DEVELOPMENT 
MANAGER: Lead a high quality video and audio 
content team, creating video and audio labs, and 
directing the development and acquisition of code. 


DEVELOPMENT MANAGER: Lead a core group of 
engineers in designing, developing, testing and 
establishing future direction for high performance 2D 
and 3D computer animation and visualization 
software. Position based in Montreal. Proficiency in 
French preferred. 


DEVELOPMENT LEAD: Lead a team of developers 
in the overall design and development of Windows and 
Macintosh based multimedia titles (similar to 
Dinosaurs, Cinemania and Multimedia Beethoven). 


SOFTWARE DESIGN ENGINEER: Develop new 
game and 3D technology. Requires proficiency 
in C/C++. 


SOFTWARE DESIGN ENGINEER-USER 
INTERFACE: Senior design, development and 
architecture positions are available in our Intelligent 
Operating Systems and Social User Interface Core 
Technology Group. 


INTERACTIVE DESIGNERS: Determine the overall 
look and feel for interactive multimedia applications, 
including layout and hands-on design. 


PRODUCER/PROGRAM MANAGER: Drive all 
aspects of interactive multimedia application develop- 
ment, from design and implementation through release. 


PRODUCT MANAGER: Incorporate customer and 
market information into the development process 
and marketing program for interactive multimedia 
applications. 


Positions are available in Seattle, WA and 
Montreal, Canada. Send us your resume today. We'll 
get back to qualified candidates with the details of our 
visit to SIGGRAPH ’94. Mail your resume to: 
MICROSOFT CORPORATION, Attn: Recruiting, 
Dept. Af508-0794, One Microsoft Way, Redmond, WA 
98052-6399, or fax it to (206) 869-0947 (Indicate Dept. 
Af508-0794). No phone calls please. We are an equal 
opportunity employer and support workforce diversity. 
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and interactive) instrumentation displays, and virtual-reality 
databases in a single, seamless system. The company is also dis- 
playing its EasyScene and EasyT 2.1 products. (408-395-4537) 
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TV Graphics 


Moving toward its goal of achieving full-quality graphics on a 
standard platform computer, Grass Valley Group (Booth #1310) 
has unveiled the TypeDeko television graphics system, which 


runs on platforms 
using Windows NT. 
With TypeDeko, any 
character, word, or 
element such as a lo- 
go can be placed 
anywhere on the 
screen. Character siz- 
ing is unlimited and 
on-line, and charac- 
ters can be cus- 
tomized with attrib- 
utes such as neon, 
glow, texture map, embossed, or extruded. TIFF, Targa, and Win- 
dows bitmap files can be imported or exported from TypeDeko, 
and the system is fully compatible with other Grass Valley prod- 
ucts. (916-478-3157) 
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New from Pixar 

With the new Windows version of Typestry 2 from Pixar (Booth 
#104), users can import Adobe Illustrator files directly into 
Typestry and build objects in many new ways. Pixar has also an- 
nounced a new CD that contains more than two dozen Looks li- 
braries, each containing 20 or more instances in both Windows 
and Macintosh format. (510-236-4000) 
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Visual Programming 

AVS/Express from Advanced Visual Systems (Booth #836) uses 
an object-oriented visual programming technique called the Net- 
work Editor to provide a multiplatform software environment 
optimized for developing technical applications with interactive 
visualization and graphics functions. Typical application areas 
include medical imaging, seismic interpretation, engineering 
analysis, environmental studies, financial modeling, and 
telecommunications. (617-890-4300) 
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Graphics Developments 

New from G5G (Booth #50) is OPGS (Open Productivity Graphics 
System), a complete development toolkit and utilities environ- 
ment for designing interactive graphics software applications 
based on industry and commercial standards. OPGS includes the 
following: GPHIGS, PHIGURE, and GPHIGS-GUI; a PHIGS-level 
API compliant to the ISO/ANSI 9529 standard; an advanced 
graphics library of high-level functions for 2D and 3D visualiza- 
tion; and an OSF/Motif library of graphics widgets. (514-279-7097) 
CIRCLE 158 ON INFORMATION CARD 
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~“T Chose A Mitsubishi Monitor For The 
Same Reasons I Chose A Mitsubishi TV.” 


CAD users buy Mitsubishi monitors for the same reason 
they buy our TVs: Trust. Our full line of 17" to 21" CAD 
desktop and 29" to 42" large screen presentation monitors 
delivers the quality, renowned durability, innovation and 
overall value you expect from Mitsubishi — at an afford- 
able price. All desktop models feature exceptional smamum 
performance and low emission designs. And you 
can select from a range of advanced CRT technolo- | 
_. gies including flat square and the exclusive new ae 
ee ——— Ss DiamondTron™ hybrid design. For information in 
Three year parts and labor ~ the U.S. and Mexico, call us at 1-800-843-2515. In 
warranty on all 14"-21" monitors. | Canada, call 1-800-387-9630. For immediate product 


specifications, call Mitsubishi Qwikfax at 1-800-937-2094. 
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©1994 Mitsubishi Electronics America, Inc. DiamondTron is a trademark of Mitsubishi Electronics America, Inc. Monitor screen images produced from the following company: 
AutoDesk Inc., (AutoCAD — Release 12 for Windows). Highly Recommended CADalyst rating applies to Diamond Pro 21FS model. 


Reading and Writing 

Designed for writing, reading, or transfer- 
ring large amounts of image or archival 
data is Nikon’s (Booth #1853) Model 
DD121-1AS, a magneto-optical disk drive 
featuring fast data-access and data-trans- 
fer rates. In addition, this highly sensitive 
12-inch magneto-optical disk offers a 
minimum 1 million time cycle life and a 
20-year service life. (415-508-4674) 
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Exchanging Files 

Syndesis’ (Booth #334) InterChange for 
Windows utility translates between more 
than a dozen different 3D file formats, in- 
cluding Wavefront, 3D Studio, Alias, Soft- 
Image, AutoCAD, Lightwave, and Imagine. 
Syndesis is also releasing the Syndesis 3D- 
ROM Volume II CD-ROM, which contains 
more than 500 3D models, each stored in 
five different file formats. (414-674-5200) 
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Through Hoops 

Expanded customization options and ad- 
vanced rendering capabilities highlight Re- 
lease 4.0 of HOOPS from Ithaca Software 
(Booth #1406). HOOPS gives graphics pro- 
erammers a framework for integrating dis- 
play-list and immediate-mode graphics. 
This release also adds a new texture-map- 
ping function and a linear depth-queuing 
model. Other user-requested features in- 
clude Fence Picking, Quantization Con- 
trol, and Face Patterns. (510-523-5900) 
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Switched Signals 

Lightwave Communications’ (Booth 
#1059) ServerSwitch controls multiple Sun 
workstations with just one display, key- 
board, and mouse. A single ServerSwitch 
controls five CPUs—when daisy-chained, 
it controls up to 25 CPUs. It can be operated 
from a distance of up to 3000 feet with a re- 
mote-control unit connected to Lightwave’s 
VDE/200 system, which transmits high-reso- 
lution RGB video and keyboard/mouse sig- 
nals over fiber. (203-878-9838) 
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Removable Storage 

Several new storage products are now 
available from Kingston Technology 
(Booth #516). With the new SCSI wide 
and SCSI wide differential versions of 
Kingston’s Data Express removable hard- 
disk and DAT tape subsystems, users can 
add removable 31/2-inch Winchester disk 
and DAT devices to any PC, workstation, 
or minicomputer. The company’s new Da- 
ta Keeper family of high-capacity 4mm 
kDAT drives and subsystems is offered in 
three standard configurations: internal, re- 
movable/transportable, and external. All 
are available in 2GB or 8GB drive capaci- 
ties. Finally, Kingston has announced the 
availability of several memory upgrade 
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kits for Digital’s Alpha AXP high-perfor- 
mance workstations. (714-435-2654) 
CIRCLE 163 ON INFORMATION CARD 


Storage Strategy 

Maximum Strategy (Booth #1422) is tar- 
geting the high-end workstation market 
with its Gen 4L high-performance HIPPI- 


attached storage server. This product 
combines the performance and capacity 
of up to sixteen 31/2-inch IPI-2 disks with 
a HIPPI interface and offers up to a 55MB- 
per-second sustained data-transfer rate 
and up to 250 I/Os per second (each I/O is 
64KB). The Gen 4L uses the company’s 
Programmable RAID Level Partitioning 
technology, which enables the system to 
simultaneously support RAID levels zero, 
1, 3, and 5 on user-defined partitions of 
storage space. (408-383-1600) 

CIRCLE 164 ON INFORMATION CARD 


Interactive Programming 

Version 2.1 of the IMSL Exponent Graph- 
ics program, from Visual Numerics (Booth 
#1839), is language-independent and sup- 
ports Intel-based PCs running Windows 
NT. Developers can use FORTRAN, C, or 
X by selecting the specific API during in- 
stallation. Version 2.1 also includes Win- 
dows-based on-line documentation, fea- 
turing more than 250 precoded examples 
that can be copied and pasted into the de- 
veloper’s source code. Additionally, Win- 
dows NT applications can be ported to all 
Unix platforms supported by Exponent 
Graphics. (800-222-4675) 
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Slide Mounting 

New from Kaiser Corp. (Booth #1438) is a 
fully automatic slide mounter for pin-reg- 
istered and standard plastic mounts. The 
machine also offers a single- or double- 
line imprinter option. (719-636-3864) 
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Advanced Memory 

The first 16MB and 18MB Rambus DRAM 
devices to be offered by NEC (Booth 
#1242) can transfer data at a rate of 500MB 
per second. The new devices can be used 


as graphics memory for high-end desk- 
tops and workstations and as main mem- 
ory for low-end and high-end computer 
systems. NEC also has a new Rambus 
ASIC cell (RAC), a necessary building 
block for systems using the Rambus mem- 
ory architecture. (415-965-6495) 
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Real-Time RAID 

Ciprico’s (Booth #431) 6800 real-time RAID 
disk array provides sustained transfer rates 
of more than 19MB per second with Data- 
on-Demand performance features. Data-on- 
Demand does away with interruptions to 
data transfers attributable to disk-drive de- 
lays, such as thermal calibrations, re-tries, 
media reassignments, and command proc- 
essing errors. (612-551-4000) 

CIRCLE 168 ON INFORMATION CARD 


Linking the World 


Using a proprietary compression system 
with multichannel processing, Visual Link 
from Image Resources (Booth #1958) en- 
ables users to send pictures, design and en- 
gineering files, or data around the world. 
The drag-and-drop feature makes this 
communication tool easy to integrate with 
Unix, Macintosh, and PC computers, and 
it provides a standard Ethernet interface 
for network operation. (407-843-4200) 
CIRCLE 169 ON INFORMATION CARD 


The following products, previously cov- 
ered in CGW, will also be on display: 


Computer Eyes 

Stereographics (Booth #934) will demon- 
strate its line of CrystalEyes eyewear, the 
CrystalEyes video system, and the Crys- 
talEyes projection systems. (415-459-4500) 
CIRCLE 170 ON INFORMATION CARD 


Awesome Adventures 

Evans & Sutherland (Booth #412) will fea- 
ture a Virtual Adventures pod created us- 
ing its ESIG-2000 image generator, which 
can process 250 moving models at 60HZ 


and offers features like photorealistic tex- 
ture and texture animation. Co-developed 
by E&S and Iwerks Entertainment, the 
Virtual Adventures attraction—which is 
being marketed to the theme-park and lo- 
cation-based entertainment industries—is 
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also part of an interactive demo (created 
by Cinematrix Inc.) which will be con- 
ducted during this year’s SIGGRAPH 
Electronic Theater. (801-582-5847) 
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Hot Effects 

Discreet Logic (Booth #1040) will present 
Flame and Flint for resolution-indepen- 
dent digital editing, compositing, 2D, 3D, 
and paint effects. Flame uses the Silicon 
Graphics Onyx and Sirius video I/O. Flint 
is a no-compression effects and digital- 
editing system using the Silicon Graphics 
Iris Indigo2 Extreme. (514-272-0525) 
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Digital Magic 

Advanced Digital Imaging’s (Booth #600) 
Digital Magic is a D1, Betacam, MII com- 
ponent-compatible digital disk recording 
system for the Macintosh. The company 
has also announced it has enhanced its 
MacVAC video animation controller to 
include a QuickRecord option designed 
to reduce the time required to lay down 
frames to tape. (714-779-7772) 
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File Translation 

GW Hannaway’s (Booth #1800) Transmo 
1.1 software handles file translation for 
Silicon Graphics-based video and anima- 
tion production. The company also offers 
the Chameleo v1.2 universal print imag- 
ing software, which supports a broad 
range of color printers. (303-440-9631) 
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Explore With IBM 

IBM (Booth #918) will feature the latest 
version of its IBM Visualization Data Ex- 
plorer running on Unix workstations. 
(914-784-5106) 
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Power Play 

The latest release of Alias PowerAnima- 
tor (Booth #1018) includes developments 
in character modeling and animation, 
digital optical effects, performance ani- 
mation, and 2D paint tools for digital sto- 
ryboarding and concept sketching. (416- 
362-9181) 
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Learning to Draw 

Designed for anyone looking for a fun and 
simple graphics program, Fractal Design’s 
Dabbler (Booth #426) is an easy-to-use, 
natural-media draw and paint application 
that features an educational approach to 
computer art. (408-688-8800) 
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On the Ark | 
Triple-I (Booth #1234) will showcase its 
9D and 3D animation and visualization 
software, including ARKImage, ARKGe- 


ometry, ARKDiver, Morf-DMG, and 
ARKAttack. (310-390-8611) 
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OpenGL on Sun 

Portable Graphics’ (Booth #1528) Portable 
OpenGL is the only OpenGL implementa- 
tion that supports workstations from Sun 
Microsystems. It provides a means for mov- 
ing applications developed with other 
OpenGL implementations to the SPARC/So- 
laris environment. (512-908-4700) 
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Shedding Light 


Incorporating advanced radiosity and ray- 
tracing algorithms, Lightscape, from 
Lightscape Technologies (Booth #954), ac- 


ne i | 
curately calculates light energy distribu- 
tion in complex 3D environments. (408- 
246-1155) 
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3D Form Synthesis 

Version 2.5 of formeZ, from Autodessys 
(Booth #1653), features an enhanced 
drafting module, advanced rounding of 
non-planar stitches, and 3D symbols and 
instances. (614-488-8838) 
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On Displays 

RGB Spectrum’s (Booth #1622) Comput- 
erWall is a multiscreen display controller 
designed for real-time, large-format 
graphical presentations. The company 
will also show the SuperView 50, the 
SynchroMaster 100, and the RGB/View 
1050 and 2050. (510-814-7000) 
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Adrenalin is Flowing 

Aurora Systems (Booth #224) will demon- 
strate its Liberty version 3.2 paint and ani- 
mation software; Adrenalin, which con- 
tains the strengths of Liberty and moves to 
a massively parallel 64-bit package; and 
Avion, a hardware and software solution 
for broadcast-quality video on the Silicon 
Graphics Indigo2 platform. (408-988-2000) 
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A Digital Studio 

Digital Studio, from SoftImage (Booth 
#411), is a comprehensive production and 
postproduction environment featuring the 
tools needed for creating digital-media ap- 
plications ranging from game develop- 
ment to film and broadcast. Other prod- 


ucts on display include Creative Toonz, 
Creative Environment, Eddie, Motion 
Capture, and Particles. (514-840-0270) 
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Tektronix Printers 

Tektronix (Booth #1306) will demonstrate 
a variety of output choices, including the 
Phaser 220i and Phaser 220e thermal 
transfer color printers, the Phaser 300i 
phase-change color printer, and the Phas- 
er 480 and Phaser ISDX dye-sublimation 
printers. (503-682-7377) 

CIRCLE 185 ON INFORMATION CARD 


Visually Pleasing 

Visual Reality, from Visual Software 
(Booth #958), provides tools for graphic 
designers and computer artists to easily 
create photorealistic 3D images, anima- 
tions, and scenes. (818-883-7900) 
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Storage Subsystems 

The Concept 810 series of real-time RAID 
storage subsystems, from Storage Concepts 
(Booth #107), guarantee 20MB-per-second 
sustainable transfer rates with an easy up- 
grade path to rates as fast at 50MB per sec- 
ond. The 810 offers up to 10GB of storage 
capacity. (714-852-8511) 
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Three-CCD Camera 

JVC’s (Booth #1002) KY-F55 is a three-CCD 
camera intended for computer imaging, tele- 
conferencing, research, surveillance, and 
industrial use. The company’s TK-F7300U 
is a high-resolution camera designed to 
capture computer images and still-frame 
HDTV applications. (201-794-3900) 
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Priceless Scanner 

Howtek (Booth #1844) will demonstrate 
its Scanmaster 7500 Pro, a $55,400 drum 
scanner targeted at large-volume commer- 
cial printers, trade shops, and color sepa- 
rators. (603-882-5200) 
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3D Digitizer 

The GP-12 3D digitizer from Science Ac- 
cessories Corp. (Booth #725) plugs into 
the host computer and existing software. 
Three-dimensional data can be acquired 
from any solid object, inert or in motion, 
regardless of its material content. (203- 
925-1661) 
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Video for Windows 

The Targa 2000, from Truevision (Booth 
#415), is a high-end digital-video board 
for EISA-based PCs. Users can capture to 
the disk drive full-frame, full-motion PAL 
and NTSC video as well as CD-quality au- 
dio. (317-841-0332) 
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8-10 MacWorld Expo held in Singa- 
pore. Sponsored by IDG World Expo. 
Contact: Rachel Winett, IDG World Expo, 
111 Speen St., POB 9107, Framingham, 
MA 01701-9107; 508/879-6700. 


13-14 Video Opportunities In a New 
Media World held in Boston. Sponsored 
by Probe Research Inc. Contact: Carrie 
Koniak, Probe Research Inc., Three Wing 
Drive, Suite 240, Cedar Knolls, NJ 07927- 
1000; 201/285-1500. 


13-15 Comdex/Canada held in Toronto. 
Sponsored by The Interface Group. Con- 
tact: Kim Pappas, The Interface Group, 
300 First Ave., Needham, MA 02194- 
2722; 617/449-6600. 


13-17 International Teleproduction So- 
ciety Annual Forum held in Washington, 
DC. Sponsored by the International 
Teleproduction Society. Contact: Interna- 
tional Teleproduction Society, 350 Fifth 
Ave., Suite 2400, New York, NY 10018; 
212/629-3266. 


19-21 0S/2 World Conference & Exhi- 
bition held in Santa Clara, CA. Sponsored 
by Miller Freeman Design Conferences. 
Contact: Miller Freeman Design Confer- 


ences, 600 Harrison St., 4th Floor, San 
Francisco, CA 94107; 415/905-2354. 


24-29 SIGGRAPH ’94 held in Orlando, 
FL. Sponsored by the ACM. Contact: Julie 
Eitzer, ACM, 1515 Broadway, New York, 
NY 10036-9998; 212/869-7440. 


26-28 Windows World ’94 held in 
Chicago. Sponsored by The Interface 
Group. Contact: The Interface Group, 
Public Relations Dept., 300 First Ave., 
Needham, MA 02194-2722; 617/449- 
6600 x.4289. 


2-5 MacWorld Exposition held in 
Boston. Sponsored by Mitch Hall & As- 
sociates. Contact: Mitch Hall & Associ- 
ates, 260 Milton St., Dedham, MA 
02026; 617/361-2001. 


23-26 Virtual Reality Software and Tech- 
nology Conference held in Kent Ridge, Sin- 
gapore. Sponsored by the ACM. Contact: 
Julie Goetz, ACM, 1515 Broadway, New 
York, NY 10036-9998; 212/869-7440. 


FEATURE WB ANIMATION 


‘Toon Llp Your Career 


Warner Bros. new Feature Animation divi- 
sion is seeking professionals in the following 
disciplines to help gear up for full develop- 
ment and production. 
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Please send your resume 
to: Warner Bros., Human 
Resources Dept., Box 95- 

~. 94, 4000 Warner Blvd. 
Burbank, CA 91522. EOE. 


A Time Warner Entertainment Co., L.P. TM & © 1994 Warner Bros. 


¢2D & 3D 
Graphics Artists 


¢ Graphics 
Engineers 


e Software 
Engineers 


e Systems 
Engineers 


LOONEY TUNES, characters, names and all related indicia are trademarks of Warmer Bros. Inc. ©1994 


24-26 CD-ROM Home & Office World 
held in New York. Sponsored by Meckler 
Managing Information Technology. Con- 
tact: Meckler Managing Information Tech- 
nology, 11 Ferry Lane West, Westport, CT 
06880; 203/226-6867. 


1-3 Computer-Aided Acquisition and 
Logistic Support (CALS) ’94 held in 
Taipei, Taiwan. Sponsored by World 
Computer Graphics Foundation. Contact: 
World Computer Graphics Foundation, 
5201 Leesburg Pike, Suite 201, Falls 
Church, VA 22041; 703/578-0301. 


11-14 1994 Design Technical Confer- 
ences and 1994 International Computers 
in Engineering Conference held in Min- 
neapolis. Sponsored by The American 
Society of Mechanical Engineers. Con- 
tact: Michelle Rosenberg, ASME, 345 East 
47th St., New York, NY 10017; 212/705- 
7738. 


13-15 Virtual Reality User Show 1994 
held in London. Sponsored by The VR 
Centre. Contact: Gerry Murray, The VR 
Centre, 10 Barley Mow Passage, London, 
England W4 4PH; Tel: 081-996-3632; Fax: 
081-995-3633. 


20-22 Imaging Expo 94 held in New 
York. Sponsored by Comtek International 
and Imaging World Journal. Contact: 
Comtek International, 43 Danbury Road, 
Wilton, CT 06897; 203/834-1122. 


24-26 ShowBiz Expo Europe held in 
Munich, Germany. Sponsored by Ad- 
vanstar Expositions. Contact: Leanne 
Lambert or Liz Crawford, Advanstar Ex- 
positions, 201 East Sandpointe Ave., 
Suite 600, Santa Ana, CA 92707; 
714/513-8400. 


25-28 Graph Expo East held in 
Philadelphia. Sponsored by The Graphic 
Arts Show Company Inc. Contact: The 
Graphic Arts Show Company Inc., 1899 
Preston White Drive, Reston, VA 22091- 
7208; 703/264-7208. 


30- Oct. 2 Media World Expo held in 
Tokyo. Sponsored by IDG World Expo. 
Contact: Matt Mandino, IDG World Expo, 
111 Speen St., POB 9107, Framingham, 
MA 01701-9107; 508/879-6700. 


5-7 CD-ROM Expo held in Boston. 
Sponsored by Mitch Hall & Associates. 
Contact: Mitch Hall & Associates, 260 
Milton St., Dedham, MA 02026; 617/361- 
2001. 


ec Ar OFACT,, 94 is the industry’s premier exposition. for computer- 
based design and manufacturing technology. See computers involved in 
all aspects of the manufacturing process - from product design to 


engineering, prototyping and data management. 


Learn about the latest industry 
breakthroughs in Windows NT, 
Engineering Data Management 
(EDM), Product Data 
Management (PDM), Controls, 
Systems Integration and much 
more! Get solutions to your current 


design, engineering and 


manufacturing challenges from the 
world’s leading experts in computer 


technology for manufacturing. 


ZAUTOFACTz ’94. 


November 15-17, 1994 e Cobo Convention Center e Detroit, Michigan e USA 
The Computer Technology Exposition for Manufacturing 


AUTOFACT ’94 . 


P RETURN COUPON B 
LJ Yes, I’m interested in attending AUTOFACT ’94. Please send a Mail, Fax or Call: 
g 
| brochure when available. (Approximately August 1, 1994) society of Manufacturing | 
| Engineers, AUTOFACT Inquiries, | 
Print or attach business card. One SME Drive | 
| | Dearborn, Ml 48121-0930 
a Ee a a Ne ee | BA eee ee | 
| Company/Division Phone: 800/733-4763 | 
| Address reer ster |v GG B00/ 733-30 76 ter | 
| Mail Stop information on exhibiting in 
City/State/Zip | 
Society of 
Pies. ) Manufacturing | 
| Fax ( ) Engineers | 


| AF94/COMPGRAPH WORLD 


Graphics Market Report 

The latest figures measuring the 
worldwide computer graphics mar- 
ket are in, and Computer Graphics 
World is making them available in a 
comprehensive, 11-page report. In 
addition to providing an overview 
of the entire computer graphics 
market, Computer Graphics: A 
Worldwide Market Report also 
takes an in-depth look at the me- 
chanical CAD, animation, multime- 
dia, and virtual-reality markets, 
providing worldwide figures and 
market forecasts. The $15 report, 
which is published by PennWell 
Publishing Company (Nashua, NH), 
also includes a list of computer 
graphics consultants. 
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Fractals for Windows 

Fractal Graphics for Windows de- 
scribes how fractals are being ap- 
plied in everyday applications and 
covers the fractal and chaos theo- 
ries along with the math behind the 
geometry of nature. The resource al- 
so includes a disk/CD-ROM which 
contains the complete FractalVi- 
sion for Windows software with 
more than 200 full-color fractal de- 
signs and more than 500 high-reso- 
lution fractal images, 40 fractal ani- 
mations, six shareware graphics 
and fractal generation programs, 
and 14 bonus programs with work- 
ing C and C++ source codes. Sams 
Publishing (Indianapolis), 600 
pages, $39.95. 
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Learn About 


3D Motion 
Tracking 


Come experience 
Vermont in the 
Autumn. Attend 
our seminar 


October 13-14 


where you'll learn 
all about electromagnetic 3D motion 
tracking systems in a non-sales, strictly 
informational format. 

Ask for our brochure. Call 1-800-357- 
47771. FAX 802-655-1439. 


POLHEMUS 


First in the third dimension” 


One Hercules Drive, P.O. Box 560 
Colchester, VT 05446 
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A Tour of PC Internet 

Ventana Press (Chapel Hill, NC) an- 
nounces the availability of The PC 
Internet Tour Guide, which con- 
tains information on how to use the 
Internet system.The guide shows 
how to get connected, provides tips 
on finding your way around, and 
includes the Minuet software pack- 
age which features e-mail, FTP, 
news reading, and more. Also in- 
cludes instructions for sending, re- 
ceiving, searching, and retrieving 
information, contains a road map to 
the Internet’s information re- 
sources, and features two electronic 
updates. 350 pages, $24.95. 
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Graphic Art & Design 


Computer Graphics for Designers 
and Artists features up-to-date in- 
formation on the latest imaging 
techniques, input and output tech- 
nologies, interface designs, and 2D 
and 3D applications. The guide fea- 
tures more than 500 illustrations of 
drawings and photographs along 
with non-technical definitions of 
computer graphics terms and dis- 
cussions of the tools of the trade, 
including hardware, software, and 
peripheral devices. Also discusses 
fractal design and ray tracing, CD- 
ROM, videodiscs, multimedia and 
virtual reality, and prepress innova- 
tions. Van Nostrand Reinhold (New 
York), 306 pages, $49.95. 
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Conference Proceedings 
Proceedings are now available from 
the Third International Conference 
on Applications of Supercomputers 
in Engineering, a conference spon- 
sored by Wessex Institute of Tech- 
nology (UK) and the University of 
Portsmouth (UK) and held in Bath, 
England,last September. Computa- 
tional Mechanics Inc. (Billerica, 
MA), 576 pages, $288. 
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PC Video Graphics 

High Resolution Video Graphics 
discusses standards for XGA, Su- 
perVGA, VGA High Resolution 


Modes, and TMS340/TIGA and in- 
cludes information on the use of 
80x87 and the development of de- 
vice-independent video primitives 
for geometrical graphics. High Res- 
olution Video Graphics contains a 
disk which can be used from C, 
Pascal, Quickbasic, and Assembly 
Language as well as several Share- 
ware programs and public domain 
image files. McGraw-Hill Inc. (New 
York), 576 pages, $42.95. 
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Macintosh Imaging 

Written for illustrators, graphic de- 
signers, animators, video produc- 
ers, product designers, multimedia 
developers, and architects and engi- 
neers, The Macintosh 3-D Work- 
shop covers 50 major Macintosh 3D 
imaging software packages. This 
guide contains examples that illus- 
trate how 3D products work togeth- 
er and separately. Also contains a 
CD-ROM which includes images 
created with the following software: 
Infini-D, Adobe Dimensions, 
form.Z, Life Forms, Macromodel, 
ModelShop II, and Swivel 3D Pro- 
fessional. Hayden Books (Indi- 
anapolis), 416 pages, $39.95. 
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Virtual Reality Primer 

The Virtual Reality Primer discuss- 
es how virtual reality works and 
projects where its going and how it 
will impact specific areas. The 
book contains information on how 
to create a virtual world, reviews 
of virtual reality products, and the 
latest information on R&D ad- 
vances. McGraw-Hill (New York), 
274 pages, $24.95. 
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Human Vision 

Digital Images and Human Vision 
discusses the role of human vision 
in the design of modern image com- 
munication systems. The book also 
discusses major problems in image 
communications, key aspects of hu- 
man visual sensitivity, mathemati- 
cal models of human vision, meth- 
ods of evaluating visual quality, as- 
pects of human vision, and more. 
Also contains contributions from 
15 distinguished vision and imag- 
ing scientists. The MIT Press (Cam- 
bridge, MA), 224 pages, $65. 
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REPRINTS 


1. Computer Graphics: A Worldwide Market Report $15.00 
The computer graphics market will grow to $68.9 billion by 1998. Leading 
market research and consulting firms report on the technology trends 
driving the computer graphics market segments and predict the growth 
rates for all the related application areas, 11 pages 


2. Virtual Reality $12.00 
Explore to what extent virtual reality is finding use in practical 
applications from engineering to science, 36 pages 


Oh How Litenatior 


ees (4 Sopaeestings 39 2 Meer HH ° D k P bli hin F n al 2.0 
COMPUTER Ea 3 esktop Publishing Fundamentals $12.00 


A tutorial on basic color communication to today’s hottest desktop 
publishing topics, 36 pages. 


4. CAD/CAM $12.00 
Reaching out to solid modeling and industrial design, 32 pages 


5. Computer Graphics in Animation $ 7.00 
_ The challenge of generating realistic characters, 16 pages 


The Dawning of 3D GIS & Desktop Mapping 2=—h 8 7.00 


As 3D GIS em rges, desktop mapping systems solve strategic 


dscape & Site Design 
t phics technolo 


Virtual 
Reality 


Return to: Becky Biggar, PennWell Graphics Group 
Ten Tara Boulevard, Fifth Floor, Nashua, NH 03062-2801: Tel: 603-891-9157 


Spa PUG. 3 Gant Gur 


Please send me the following reprints. Enclosed you will find my check or money order for: 


Total 


Reprint # 


Company: Subtotal $ 
Address: Tax 
City, State, Zip: Total $ 


wa 


Make checks payable to: PennWell Graphics Group. CA, CT, DC, IL, MA, NJ, NY, OH, OK, PA, and TX residents add tax. 


ture Motion 
ease Creativ 


EXTRON’s EMOTIA™ converts the PC 
video (640 x 480) output of standard 
VGAor Macintosh rat Series computers to 

S-VHS or 15.75 


TED 
OLOGIES 
SOV OPpTiCs 
SSOCIATES 


unite 
TEC 
ARSOCIATES . aes 


Find out more about how you can use this dynamic unencumbered motion 
capture technology to make reliable real-time digital motion data streams for SGI, 
PC, Mac, Sun, and other high-performance computing platforms. 


Whether you are creating “live” performance animations, designing LBE systems, 
defining and building computer-generated characters for ads or long-format 
animations, or creating sophisticated digital visual effects for features, the 
Multi-Trax™ system can be your computer's connection to real-world motion in 
real time. 


Call the Multi-Trax Applications Group at 617-864-0201 and find out if Multi-Trax 
motion capture systems can help you. 


Rg UNITED 54 CambridgePark Drive 
ant TECHNOLOGIES _ Cambridge, Massachusetts 02140-2308 
: 617/864-0201 FAX: 617/864-1348 
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COMPUTER ART 


Jurors Gretchen Bender, Barbara London, 
Grahame Weinbren, Mark Wilson 
chair Timothy Binkley 
curator Bruce Wands 
sponsors American Showcase, Computer Artist 
Magazine, Institute for Computers in the Arts PE... A | | 


NYC ACM/SIGGRAPH, School of Visual Arts : SAVE 
| : : Individual 


Frames 


Solaris® 2.x 
SunOS 4.1.x} 


Single-Slot 
SBus Card 


entries with $25 fee, due September 1, 1994 
send submissions to Timothy Binkley, 
New York Digital Salon, 
school of visual arts 
209 East 23rd Street., New York, NY 10010 


(212) 592-2535, FAX: (212) 592-2509. Visual Information Technologies Inc. 


VITec 3460 Lotus Drive + Ste. 100+ Plano, Texas 75075 
800-325-6467 x 433 + 214-596-5600 x 433 
a Fax: 214-867-4489 +» Email: rasterflex-info @ vitec.com 
DESIGN SH O W VITec Europe Ltd. 44 (0) 256 330030 - Fax: 44 (0) 256 816978 


Our Warp function creates 3D 
effects from your 2D images. 
Wrap a label around a can. 
Exaggerate your model’s 
features. Create fantasy 
worlds. And our unique 
Shading options add realistic 
lighting and effects. 


wv 
Call today for a free demo disk 
and brochure. A video tutorial 


is also available. Image Editing Software 


Version for Windows” and (713) 529-5868 


Windows NT” coming soon. 1000 Jackson Blvd. 
©1994 Ron Scott Inc. Houston, Texas 77006 


CIRCLE 69 ON INFORMATION CARD 


25 Ssuy St. Room 200 
real, (Quebec) 
1S9, CANADA 

{514)846-9786 
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©1994 Jeffrey Schewe. 
All Right Reserved 


6% Git colour 

3D lighting 

X/ Motif interface 
Perspective control 
Wave distortion 
Image folding 


Real-time warping 


Plasticity engine 


turns images into = 


a rubber canvas so 


you can Flow, 


Reshape, 
Layer, 
Mask, Morph 
To Any Template 
e Animate too! 


Oy 


NOTED IMAGE WARPING AND ANIMATION 


and introducing 


ee 


in CMVK for digital 
publishing 


WY N 
WS 


RAPH 


Gooth 1634 
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Hierarchical models with morphing 
features. Each set includes a man 
woman, child & strongman. Walk & 
run motions. Morphing facial expres- 
sions & hands. 50+ page manual. 
3DS, Lightwave & Imagine formats. 
$195 US 


FREE PROGRAMS 


That's right! Now you can free your 
software from those troublesome 
hardware locks. Dont buy a new 
program because _ wont replace 
your lost or stolen hardware lock. 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER § LUMENA 3D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR AXA & MORE 


UNLOCK CAD PROGRAMS 100 


» POBox 4691 
Crestline CA 
92325 USA € 


SURFCAM-4 = CADKEY TANGO PRO 


PADS PERFORM EZCAM  MASTERCAM 
MICROSTATION SMARTCAM & MORE 


from $300 plus S&H 
Unlock HI-RES QFX or QTV for $125 
O—-x NEW -x—0 
We now unlock ANY program using 
Rainbow Technologies Inc. locks 
including the Sentinel Super Pro! 


PROTECT YOUR INVESTMENT TODAY 


peer (609) 390-2799 
ims = (609) 390-3750 FAX = 
IMAGINE THAT 


1 EVERGREEN DR.. SEAVILLE. NJ 08230 


Products are for licensed users only 
Trademarks are the property of respective owners 
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Render & Animate ! 
Libraries of detailed 3D models $395 


1. Interior - Furniture & Multimedia. 

2. Exterior - Trees & Furniture. 

3. Geographic - Globe & Earth, USA, Japan. 

4, Human Forms - Man, Skeleton, Mannequin. 

iii "lm 5. Human Faces - Man & Child with expressions. 
i 6. Human Forms - Woman, Skeleton,Mannequin. 


pment Ae or PC, SOLS Macintosh systems in: 
a ¢ Autodesk DXF & 3DStudio * Topas * RIB 
¢ Wavefront OB] * MacroModel ¢ Others... 


. (415) 329-1920 


931 Hamilton Ave 
Menlo Park, CA 94025 


IFS time for Computer Graphics at the paekeebaeenvnenneltd 
[ [ of Merchandising & Design 
Full & Part Time courses in Electronic Imaging and Digital Technology, where 
state of the art meets state of mind. Courses in Page Layout, Word Processing, 
Digital Illustration & Painting, Electronic Prepress, 3-D and Multimedia. Unique 
08 di en EE a ee “Step Approach” to instruction on both Mac's and IBM’s. Maximum of 12 students 
n Sealing for tight, a j : . 

m Offering comets cies Pemie ses per class, each with their own computer workstation. Diploma in 9 months. 

Placement service. 31 Wellesley St. E., 


CALL (719) 636-3864 Toronto, Ontario, Canada M4Y 1G7 Call 416°922+3666 ‘200-361-6664 


Kaiser Corp. + 3555 N. Prospect + Colo. Sprgs., CO 80907 


@ Custom imprinting 
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| Affordable TECHNO 
CAD/CAM Router 


New World Graphior I: Inc. 


6352 DREXEL RD PHILADELPHIA PA 19151 


3D SYMBOL LIBRARIES 
DesignCAD, AutoCAD, DXF 


Used by Builders, Architects, Artists, 
Interior Designers, Remodelers, Schools, 
Interior Decorators, Animators, Police, 
Crime Laboratories and Government. 
3D Image Utilities” KiTCHENs, BATHS, HOMES 
OfficePro™ oFFicEs, MEETING HALLS, FACILITIES 
TilePro™ FLOORS, WALLS, QUARRY, DECO BORDERS 
Human Figures _EAsy To ANIMATE, 16 PRESET 
Trees & plants _— GENERIC 3D, 2 1/2D, SURF. 2D 
2D ISOmMetriC™ DESIGN 3D SETTINGS WITH A 2D CAD 
AVAILABLE IN IMPERIAL OR METRIC UNITS 


CALL: (215) 871 3100 


FAX: (215) 871 3101 
24 hours a day, seven days a week. 


rH 
HH 
seeeeee 


| Sees 
se. San 
Na 


oe, 


O Make models & prototypes from any CAD file. 

O From $10,243. 

Q) Stepper or servo 

QO) Ball screws 

QO) 6 sizes from 13°x11" to 49°x41" 

QO Send sketch, CAD file or sample. Or call for 
Bulletin H12 and request a demo in your area. 


FREE CATALOG! 


TEL: 516-328-3970 
FAX: 516-326-8827 


2101 Jericho Tnpk., N.H.P., NY 11040 
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CARAM BA! Cost Effective |) Digi-Tech Graphic Product 
| igi- ec mal ic Froqaucts 
MANIPULATION, SPECIAL EFFECTS —— psa ata “os (eae 
DARKROOM TOOLS, KEYS AND Imaging Software 
MASKS, AND PAINT. 
Sophisticated color and image 
processing. Transformations and filters. 
Powerful sequencing and composition, 
with accurate control over all 
_| parameters. Largest variety of glows and 
| shines. Image manipulation by particles: 
_ | explode, melt, blow away, fireworks, star 
__| field, and more. Large number of special 
| effects. Color gradations. Paint. 


FOR THE SILICON GRAPHICS 


At a surprisingly affordable price; take 
advantage of the siggraph special: 


I 

1-4 
a a | 
acs 


aceeeee! 


ae ae ae 


=e 


= 


——— 7 
- —— ttt 
Fe === Lt [ 
= = 


Visual Directory: View and display 
Targa images via thumbnail images. 
ATVista $89.95, Targa+$49.95 


te il i th a 
We provide products/services for: 


ANIMATION 
PRESENTATIONS 
PHOTO RETOUCHING 
PROOFING 
SCANNING 


"WE BUY SELL & TRADE" 


Easy View Imaging Software: Menu 
driven frame grab, Targa image 
display, save, and delete. Hands 
free operation with optional foot 
switch. Retrieve and display images 
via filename or visual directory of 
thumbnail images. ATVista $395.00, 


$2.900 Targa+ $295.00, 
CAMALEON LTDA. a : , : : 
| USA: SOUTH AMERICA: Cimarron Computer Engineering 
_| 12555 Biscayne Blvd, suite 909 Calle 69 No. 4-52 ‘oho lor aie ei als , . R arvice § T 
Wecgrsee rh Bee Golerbia 1416 Caballero Drive, SE We ea ee In House te so WE 
Tel : (305) 895 8724 Telefax: (571) 248 7482 rraque. NY rovide the warranties & agreements 
: ol Gora 2045 313 0358 - 313 0369 Albuquerque, NM 87123 P a 
SEE US AT SIGGRAPH BOOTH #29 (505) 299-1452 
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Drawings on Demand! 


All your drawings on-line now with 

Inspire Optical Libraries. Fully automated 

systems give you immediate access 

gigabytes of data. Customer proven 

effective storage solutions for CAD/CAM, 

data acquisition, imaging, graphics and 

scientific analysis applications. Open 

systems approach ensures: 

¢ Seamless integration 

¢ Compatibility with existing 
applications 

¢ Assured access to data in the future 

¢ Ability to share files with other 
standard, stand-alone systems 


Call for details 1-800-849-2611 


CGW 7/94 


New: Blocks & Materials™ with 


| 600 3D Models 


in DXF, DWG, and 3DS format plus 


400 Textures 


Introduction Price: 


$199. 


to order call today: 


1-800-458-0690 


or 503-343-4281, fax 503-252-3668 


Blocks & Materials is a trademark and a product of | | 
|. KETIV Technologies, Inc., & Modern Medium Inc. 


ALPHATRONIX™ 


th 
F 
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The 
Complete 
Solution for 
Numerical 
‘) Analysis!! 
POWERSTATION 


Microsoft® FORTRAN and Microsoft® IMSL provide 
comprehensive PC-based FORTRAN development systems 
and mathematical and statistical libraries for users needing 
mainframe power and performance—at PC prices! 


| Microsoft FORTRAN and Microsoft IMSL work seamlessly 
| together and both are available for the following platforms: 


016-bit for MS-DOS® and Windows™ 
032- bit for MS-DOS and Windows 
032-bit for Windows NT™ 


For FREE information, FAX your request 
including contact information to Microsoft at: 


FAX: 1-206-936-7329 


Attn: jmastan 25s/2 


Why is one school 
setting a world standard 
for Computer Art & 
Animation Training? 


They come from around the world to 
discover an unique dedication to: 


e “High End" animation studios 
featuring advanced PC & Silicon 
Graphics gear running 3D Studio 
& SOFTIMAGE Creative 
Environment. 


e Instructors & staff "networked" 
to the film and video industry 
who are agressive about 
placement and portfolio 
development. 


¢ Added instruction in digital 
. audio and digital video to give 
; you "total" skills for added 
; Career opportunities. 
i 
| ¢ Custom shortcourse training 
| for industry professionals. 


Call or Fax for information on 
programs, new MultiMedia degree 
program and financial assistance for 
qualified students. 


Two locations... 

~~ Minneapolis, MN 
American § & 
Computer f Raleigh, NC 
Imaging 

& Animation 


800-800-2835 
FAX 612-721-6642 


schoolof | : 
communication arts 


2526 27th Ave..S. « Minneapolis, MN 55406 


D JULY 1994 


Vertigo 3D Animation Course 


with Hardware/Software Toolkit 


Become an expert in high-end 3D 
animation and walk away with your: 


Call us: 


SGI R4600 IndyPC, 24 bit colour, 
32MB RAM, 1.0Gb Disk, IndyCam, 
16" color monitor. 

Vertigo Toolkit with modeling, 
animation, rendering and output 
modules including RenderMan. 
All this, plus 2 weeks of training 
for $19,500*. (subject to change) 
Offer ends Oct. 31, 1994. 
Vertigo Training Group 
Suite 3D 842 ThurlowSt. 
Vancouver, BC V6E 1W2 
Phone: 604 684-2113 
Fax: 604 684-2108 
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+ 


+ Shapire Entertainment 
3600 Bee Caves Road, Suite 200 


Austin, Texas 78746 


(512) 328-1454 


PERSONAL DIGITIZER™ 
Low-Cost 3D Digitizing 


¢ Provides accuracy of 0.035" (0.89 mm). 


¢ Reports position and orientation through RS232. 


¢ Self-calibrating and noise-immune sensors. 


COMPLETE SYSTEM: only $1,595 


Immersion Corporation 
(415) 960-6882 FAX (415) 960-6977 


ems: immersion@starconn.com 
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Fax (512) 328-1455 
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You could probably meoees 
just about anything. 


= VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 12 month program is the most 


> 
i ‘ 
—— 4 
ed 
7 


i> a Ore 
We already have.” 


With enough time, you could probably model the Eiffel Tower, the Sphinx, or a Dodge 
Viper. But why? We’ve already done it! Viewpoint has thousands of stock Datasets’ for 
animation, visualization, and real-time applications in over fifty 3D formats. VIEWPOINT 


comprehensive of its kind in North Save time. Save money. Use Viewpoint 3D data in your next project. \ 
America and |s d full Immersion Into Call 1-800-DATASET (328-2738) for your free 200 page : we 
computer graphics animation. The catalog and/or DataShop” CD ROM’ with five free Datasets. 

classes are integrated with d high- *DataShop available in 3D Studio. Softimage. and Wavefront formats. 


end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low Student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 


Viewpoint DataLabs*870 West CentereOrem, Utah 84057*Ph: 801-224-2222*FAX: 801-224-2272 
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3D Studio R3 


Video Tutorial Set 
Re Set $295 R38 Set $395 


The only complete tutorial that 
teaches you how to effectively 
use all aspects of 3D Studio. Six ~ 
separate, | hour tapes help 
clearly explain each module. The 
tapes include discussions on 
commands, techniques & 
examples. Perfect for new ane 
intermediate users : 


SEE OUR AD ON INSIDE BACK COVER OF THIS ISSUE 


800-854-4496 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

Call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver. B.C. 
Canada V6B 282 


604 685-5808 


Fax: 685-5830 : We 
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A spectacular new 
3D translation technology... 


InterChange * 


Translate between 3D file formats such as 
AutoCAD”.DXF,™ 3D Studio ~.3DS, 
Wavefront, Softimage, Prisms, Vertigo," 
StereoLithography, LightWave, Imagine, 
and many other programs. 


Rendering Services 


e Vast Computing Resources 


Preserve sub-objects, hierarchy, surface materials, 
e M ultiple Formats Suppo rted rotational centers and polygon normals. 

Available now for Microsoft Windows,” 

Windows NT, 3D Studio® IPAS plug-ins, 
Commodore Amiga and Video Toaster computers. 
Coming soon for Macintosh,’ Silicon Graphics” 

and SUN “computers. 


Image compliment of Beyond 2000. Beyond 
2000 can be seen on the Discovery Channel. 
Produced on CELCO extreme fx Digital Color 
Image Recorder. 


Ad produced by Stans Advertising on CELCO 
extreme fx. CELCO fx photo by Robert F. Reese, 
Jr. S.A.H.A.F.&P. 


VV 


Call for more information about the best way 
to share 3D models between programs and platforms. 


Space Dynamics Laboratory 
1747 North Research Park Way 
Logan Utah 84321 
800-303-REND ¢ 801-755-4333 
email: render@insight.sdl.usu.edu 


D E § J § 235SOUTHMAINST. 
CORPORATION JEFFERSON, WI 53549 
eo? Ad te (414) 674-5200 

e @ (414) 674-6363 FAX 


1150 East Eight Street, Upland, CA 91786 
Phone: 909-985-9868 Fax: 909-982-2464 


70 Constantine Drive, Mahwah, NJ 07430 
Phone: 201-327-1123 Fax: 201-327-7047 
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Free Cool Stuff! 


See us at Siggraph. 


Free Viewpoint catalog, CD and 3D Datasets 


Stop by Viewpoint’s booth #1516 at Siggraph instantly download models as you need 
and walk away with lots of cool stuff, includ- | them. No more waiting for shipping. 
ing 3D data you can really use! 


Wp Find out why so many top pro- 
Don’t miss your chance to be VIE OINT ducers of 3D animations, simula- 


one of the first to pick up the DATALABS tions, and games depend on 
exciting new Viewpoint catalog Viewpoint to save time and money. 
and CD-ROM — free to 3D software 
users. They contain hundreds of new If you can’t make Siggraph, call us at 
Datasets in dozens of categories. And Vv 1.800.DATASET (1.800.328.2738) to request 
with the DataShop™ CD-ROM*, you can your 1994 catalog and DataShop CD-ROM. 


*DataShop available in 3D Studio, Alias, Electric Image, Softimage, and Wavefront formats. 


Viewpoint DataLabs ¢ 870 West Center e Orem, Utah 84057 ¢ Phone 801.224.2222 ¢ Fax 801.224.2272 


CIRCLE 73 ON INFORMATION CARD 


=—- KINEMATION 


The industry's most sophisticated solution to 3D 
character animation. Its unique Digital Doll™ 
technique simplifies the kinematic process. Static 
models are brought to life by manipulating the 
Doll's handles or controlling them with motion 
capture. SmartSkin™, available only from 
Wavefront, allows an animator to teach a 
character's geometry how to behave naturally 
according to skeletal position. 


Kinemation provides the ultimate in 3D 
kinematics, skeletal intelligence and 
skin behavior. 


DYNAMATION — 


The industry's only physically based animation 
system. Dynamation eliminates traditional 
keyframes by letting the program's physics control 
the animation. Dynamics can be interactively 
applied to Particles, for pyrokinetic effects 
and natural phenomena, to Geometry for 
melting effects and explosions, and to 
Images for a wide spectrum of 3D image 
processing and special effects. 


Dynamation provides the ultimate in physically 
based animation,:stochastic modeling and 
hardware rendering. 


The first generation was revolutionary, the second generation will blow your mind! 
Call 1.800.545.WAVE to enlist Wavefront’s superheroes of animation. 


Worldwide Headquarters - 530 East Montecito Street - Santa Barbara, California 93103 USA e T: 1. 805 . 962.8117 - F: 1. 805 . 963 . 0410 


Eschborn, Germany High Wycombe, UK 
T:49.6196.48.35.40 1T:44.494 . 441273 
F:49 .6196.48.35. 46 F:44 . 494 . 464904 
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Tokyo, Japan 
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F: 81..3 433842 .-7353 


Agrate Brianza, Italy 
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Paris, France 
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